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can experience a protectwc effect i n yesponse to Hsp70.

Protein misfolding/aggregaﬁoﬁ' conditiohs resulting in neurodegeneration
include Alzheimers® disease (Zhang, ef al., J. Neuroscience, 2004, 24(23), 5315-
5321; Klettner, Drug News Perspect, 2004 17(5), 299-306); Huntington’s disease

(I{lettner, ibid); Parkinson’s disease (Auluck, et al., Science, 2002, 295(5556), 865-



25 Thermal stresses include hypertherm a conditions such as fever, heat
stroke, and the |like (Barclay and Robertson, J Neurobiol, 2003 56(4),
360-271; Sato, et al., Brain Res, 1996, 740(1-2), 117-123); and hypotherm a
(Kandor and CGol dberg, Proc Natl Acad Sci 13 S A 1997 May 13; 94(10):
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(Yenari, ibid; Blondeau, er al. 'Neuroscience 2002, 109(2), 231-241); or chemically
induced seizure (Tsuchiya, ef al., Neurosurgery, 2003, 53(5), 1179-1187).
25 Thermal stresses include hyperthermia conditions such as fever, heat stroke,
and the like (Barclay and Robertson, J Neurobiol, 2003 56(4), 360-271; Sato, ef al.,
Brain Res, 1996, 740(1-2), 117-123); and hypothermia (Kandor and Goldberg, Proc
Natl Acad Sci U S A. 1997 May 13; 94(10): 4978—4981).
' Aging includes conditions such as atherosclerosis which affects smooth
30  muscle cells (Minowada, G. and Welch, W.J. (1995) J. Clin. Invest. 95'3-12;
Johnson, A1, et al. (1995) Arterio. Thromb. Vasc, Biol. 15(1):27-36).
Other conditions include radiaﬂlon damage e.g., from ultraviolet light to
tissues such as murine fibroblasts (Simon, M.M., er al. (1995) J. Clin. Res. 95(3):
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attacking cancer cells and infectious diseases. Many conditions, such as
immunodeficiency diseases, aging, toxin exposure, endometriosis, and the like can
leave subjects with lowered NK cell activity or dysfunctional NK cells.
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enhance the anti-pro erative an activi anti - cancer
activity) of ifaxwodefri¢rcasandromedhogen nfektoRY2dub2@BNEntS,) t he conpounds of

the invention are ﬁﬁ%&ﬁssﬁgtkﬁngXo L%é%@ltg' :Léamst a wide range of infectious

25  pathogens such as bacteria, viruses, fﬂ'fig'i, protozoan parasites, combined infections,

e.g., combined bacterial/viral infections, and the like. -NK cells are believed to be
particularly important in combating intracellular infections where the pathogens
replicate in the subjects cells, e.g., a substantial fraction of viruses and many other
pathogens that can form intracellular infections.

30 For example, a wide range of fungal infections are reported to be targeted by
NK cells such as Cryptococcus neoformans, dermatophytes, e.g., Trichophyton
rubrum, Candida albicans, Coccidioides immitis, Paracoccidioides brasiliensis, or
the like (Hidore MR, Mislan TW, Murphy JW. Responses of murine natural killer
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(n or a tautoner, phannaceuticalliy.acceptable salt,

sol vate, clathrate, or prodrug 5t hereof, wherein: Rl and R2 are

i ndependently an optionally substituted al kyl, an optionally substituted
al kenyl, an optionally substituted al kynyl, an optionally substituted
cycl oal kyl, an optionally substituted cycl oal kenyl, an optionally

substi t ut eslohaserseycl yl , PCT/US2007/018378

-5-

cells to binding of the fungal target thgcoccus neoformans Infect Immun, 1991
Apr;59(4):1489-99; Akiba H, Motoki Y, Satoh M, Iwatsuki K, Kaneko F;
Recalcitrant trichophytic granuloma associated with NK-cell deficiency in a SLE
patient treated with co.rtjcosteroid. Eur J ﬁermatol. 2001 Jan-Feb;11(1):58-62;

5  Mathews HL, Witek-Janusek L. Antifungal activity of interleukin-2-activated
natural killer (NK1.1+) lymphocyjces agai:;st‘ Candida aibicans. J Med Microbiol.
1998 Nov;47(11):1007-14; Ampel NM, Bejarano GC, Galgiani JN. Killing of
Coccidioides immitis by human peripheral blood mononuclear cells. Infect Immun.
1992 Oct;60(10):4200-4; Jimenez BE, Murj)hy JW. In vitro effects of natural killer

10 cells against Paracoccidioides brasiliensis yeast phase. Infect Immun. 1984
Nov;46(2):552-8.)

Also targeted by INK cells are bacteria, especially intracellular bacteria, e.g.,
Mycobacterium tuberculosis, Mycobacterium avium, Listeria monocytogenes, many
different viruses, such as human inu.f:__gé@deficiency virus, herpesviruses, hepatitis,

15  and the like, and viral/bacterial co-inf;ction (Esin S,-Batoni G, Kallenius G, Gaines
H, Campa M, Svenson SB, Andersson R, Wigzell H. Proliferation of distinct humean
T cell subsets in response 1o live, killed or soluble extracts of Mycobacterium
tuberculosis and Myco. avium. Clin Exp Immunol. 1996 Jun;104(3):419-25;
Kaufmann SH. Immunity to intracellular bacteria. Annu Rev Immunol.

20 1'993;1 1:129-63; See DM, Khemka P, Sahl L, Bui T, Tilles JG. The role of natiral
killer cells in viral infections. Scand J Immunol. 1997 Sep;46(3):217-24; Brenner
BG, Dascal A, Margolese RG, Wainberg MA. Naﬁd killer cell function in patients
with acquired immunodeficiency sj'ndromé and related diséases. T Leukoc Biol.
1989 Jul;46(1):75-83; Kottilil S. Natural killer cells in HIV-1 infection: role of NK

25  cell-mediated non-cytolytic mechanisms in pathogenesis of HIV-1 infection. Indian
J Exp Biol. 2003 Nov;41 (11):1219-25; Herman RB, Koziel MJ. Natural killer cells
and hepatitis C: is losing inhibition the:Key to clearance? Clin Gastroenterol Hepatol.
2004 Dec;2(12):1061-3; Beadling C, "Sliﬂca ME. How do viral infections predispose
patients to bacterial infections? Curr Opin Infect Dis. 2004 Jun;17(3):185-91)

30 " In addition, NK cells combat protozoal infections including toxoplasmosis,
trypanosomiasis, leishmaniasis and malaria, especially iﬁtracellular infections
(Korbel DS, Finney OC, Riley EM. Natural killer cells and innate immunity to
protozoan pathogens, Int J Parasitol. 2004 Dec;34(13-14):1517-28; Ahmed JS,



an optionally substituted aryl, an optionally substituted heteroaryl, halo,
nitro, cyano, 10 * guanadino, -012.17, -NRI9R20, -C(0)1247, -C(0)012.17,
-0C(0)12.)7, -C(0)NRI9R20, -NRI8C(0)RL17, -0P(0)(012.17)2, -SP(0)(01z17)2,
-SR17, 7S(0)pR17, -0S(0)91217, -S(0)pORI1I -NR)5S(0)pR 7, or -S(0)pNR)9R20.
R3 and 124 are independently -H, an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted al kynyl, an

opti onal | W&209890348Qt ed 15cycl oal kyl, an optional |y substdriiszen 018378

cycl oal kenyl, an oPtionally substituted heterocyclyl, an optionally
substituted aryl or an optionally substituted heteroaryl; R5 and R6
are independently 44, an optionally substituted al kyl, an optional &
substituted al kenyl, an optionally substitgted alkynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, 20ap optionally substituted ary] or an
optional ly s%@l“?‘{rﬁ&%‘eﬁﬁ“@%%@iuymﬂ?ﬁs Pithy gty i¢ andhmemurgpathogensstsi  ut ed
or un_sugst it uf&?Fieﬁl-tﬁaaleﬂohﬁwzt&a@togilalgslpl;%gam_;w@?jzﬁb&d |9k;fciwma@1aqu;see¢rsllf¢nce,
are, independen - 1 opally su ituted al kyl, an optionally
substi t ut ed %?kséﬁifq ,B°§hd%;t‘ﬁgﬁ‘hﬂl M‘gdﬁgqqnﬁh. 1agy paasites- DAg 81 onal | y
substituted Qpos.08(4kyE7-08NGRAIMQART, Dehkds BV, ShedA CMeiteadidigiehe an

950ptionally _substituted_heterocyclyl™an optionally substituted aryl, an
y

) n .one 2
optional |y sUSEePeaREonl Blogs} ipF stidying fhg ivg indyptden plediqnsdigtefcyl , or
an optional | Yymsithsd bl itetdeDBbepabalek Yinfect Agents Dis. 1988 furdd):1B6L40f or each

occurrence, are independently -H an 'optignally substituted al kyl, an
optional Iy sdkprash %Cﬁé’h@eﬂgh&ﬁmﬁpi%ﬁﬁaﬁiw ERsEesaRsatiathe dppme  30an

optional |y suybsbit priied 16%¢ R8bKYond 8 BicPREI 0o Nyv 33387110 ¥1ed-oyLhieat kenyl ,
an WO 2008/ 024303PCT/1JS2007/ 018378 -8- optionally substituted
het er ocycl yI' ArEusgt Ethdibe yole @b seil-mpdiatedhimmunefasRopessoR AP1Sfansgi t i t ut ed

heteroaryb, aloRd weihapkyiaSiéRsédetd 8&1idamt stdeb Winnu Wevamnaiol.onal Iy
substituted het eraralg%l; or R19 and R20, taken together with the nitrogen
hed,

to which the99§13?éz3§t1t forman optionally substituted beterocyclyl or

an optional |y sSubsik teithvabetesiainy/lo playardde inSatthckifig 2anded caRah&fpedhirent
t he conpound of fornula (I

and R5 and REBFEDBRL unﬁHs%pR @n@t&g bg}f%’elig@t g?%“‘ﬁ%‘i%sﬁ‘gﬁ Pﬁéﬁ%ﬁ%ﬂg?g P:DBQenyl

receptors on the surface of NK cells and cause them to produce and secrete high

15  amounts of the enzyme, granzyme B which is thought to enter the tumor cell via
interaction with membrane bound Hsp70 and induce apoptosis (see Radons'and
Multhoff, Exerc. Immunol. Rev. (2003’),1 1:17-33). Therefore, there is an urgent
need for effective treatments for increasing NK cell activity for the treatment of
cancer and other disdrders that respond to NK induction,

20 '
SUMMARY OF THE INVENTION

Certain compounds of the invention induce Hsp70 production in cells and

thereby increase the level of Hsp70 in the lcytoplasm and on the surface of cells. In
addition, certain compounds of the invention are cytotoxic to cancer cell lines,

25  including multi-dmg resistant cancer cell lines, and enhance the anti-proliferative

and apoptotic activity (e.g., anti-cancer activity) of Taxol and taxane analogs.

In one embodiment, the compounds of the invention are represented by formula

a:



10l n one enbodi nent the conpound of formula (1), when RI3 is -CH2-, R3 and

4,3 ;. R4 are both phenyl and R5 and 1:24 are both -H then RL and R2 are
not both nethyl . I n anot her enbodi nent, the conpounds of the
i nvention are represented by forrmula (11): wherein: 2012.7 and Rs are

each independently -H or an optionally substituted al kyl, an optionally
substituted al kenyl, an opticinally substituted al kynyl, an optionally
substi t ut & mgebaadsl cyl , an optionally substituted cyclergalisesyihissan
optionally substituted heterocyclyl, or R7 is -Hand R8 is an optionally
substituted aryl or an optionally substituted heteroaryl; and R, R2, RS,
and R4 are defined as for formula 25(1). r9- R3Z2R4 -,7ANI|"""' """ ?

X3NRi 3NX4 Re Re or , _,./- N'....N.7-.- rsi3 11 Z3ReR64 (rv) ii,c,. b5or a
t aut omer, pharnaceutlcally acceptable salt, solvate, clathrate,.or prodrug

t her eof , wherein:
0 R5
or a tautomer, pharmaceutically -acceptable salt, solvate, clathrate, or prodrug

0

S5  thereof, wherein:

R, and R; are independently an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an optionally substituted heteroaryl, halo, nitro, cyano,

10" guanadino, -OR}7, -NRj6R20, -C(O)Ry7, -C(O)OR,7, -OC(O)Ry7, -C(O)NR;5R 2,
-NR13C(O)R,7, -OP(O)(OR17)2, -SP(OXOR17)2, -SRy7, -S(O)Ri7, -OS(O)pR 17,
-8(0)pOR;7, ~-NR138(0)pRy7, or -8(0),NR 9R20. -

R; and Ry are independently -H, an optionally substituted alkyl, an optionally

substituted alkenyl, an optionally substituted alkynyl,‘an 0ptionaily substituted
15  cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted heterocyelyl,
an optionally substituted aryl or an optionally substituted heteroaryl;

Rs and Re are independently <H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally subs'tituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted héterocyclyl,

20  an optionally substituted aryl or an optionally substituted heteroaryl;
- R;'g is a covalent bond, or a substituted or unsubstituted C1-Cé6 alkylene group;

Ry7 and R,g, for 'each occurrence, are, independently, -H, an optionally
substituted alkyl, an opfionally substituted alkenyl, an optionally substituted alkynyl,
an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an

25  optionally substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, or an optionally subsfituted
heteraralkyl; )

R and Ryg, for each occurrence, are independently -H, an ‘optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl,

30  an optionally substituted cycloalkyl, :Ia:t_i..opti-onally substituted cycloalkenyl, an



Xl, X2, X3 and X4 are independently selected fromthe group consisting of
NC..,CN N2

WO 2008/024303 PCT/US2007/018378

8-

optionally substituted heterocyc]yl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, or an optionally substituted
heteraralkyl; or R and Ry, taken together with the m'trogén to which they are
attached, form an optionally substituted heterocyclyl or an optionally substituted

5 . heteroaryl; and . ‘

pis1or2. .
. In one embodiment the compound of formula (I), when Ry3 is -CH;-, R3 and
R4
are both phenyl and Rs and Rgare both —H, then R, and Rz are not both phenyi.
10 In one embodiment the compopgd 6f formula (1), when R;a is ~CHa-, R3 and

b R
R, are both phenyl and Rs and R are both —H, then R, and R» are not both methyl.

In another embodiment, the compounds of the invention are represented by

formula (H):
Ts S S 'Tq
Rq N ]\ N Rz
hd \T/j% T
) R R
15 0 H ? A o
(I
wherein:
20 Ry and Ry are each independently -F or an optionall); substituted alkyl, an

optionally substituted alkenyl, an oﬁtiéqally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally si:bstituted cyc]oalkenyl,. an optionally
substituted heterocyclyl, or R7 is ~H and Ry is an optionally substituted aryl or an
optionally substituted heteroaryl; and Rj, Rz, R3, and Ry are defined as for formula
25 (I
. In another embodiment, the compounds of the invention are represented by
formula (IIT} or (IV):



re:C(ORL IIIl, O 10 ZI, Z2, Z3, and Z4 are each independently 0 or S

F.3, RIO, and RAl are each independently -H -NRl.9R20, halo, -01L17, an
optionally substituted al kyl, an optionally substituted al kenyl, an
optionally -10- substituted .alkynyl, an optionally substituted
cycl oal kyl, an optionally substituted cycl oal kenyl, an optionally

substi tuted, beterocyclyl, an optionally substituted aryl or an optionally
substi t utygg shRieiesryl; and R, R2, R3, R4, R52 Rs, anpcRiSosmmsziefi ned as
for formula (1). 5In one enbodi ment for conpounds of fornmula (I111), R and
R2 are not -OH, -SH, or -NIL-12.. I n anot her enbodi nent, the conpounds
of the invention are represented by formula (V): 10 .4. (V) 15wherein
R, R, R3, and R4 are defined as for formula (1), X3 and X4 are defined as
for formula (111), and R7 and Rs are defiin®d as for fornmula (I1). I'n
anot her -enbodi nent, the conpounds of the invention are represented by

formula (M): 20 Ta 2 Z2 T4
i N )J\ )J\ N Rz
\Xs// \T R1a T/ \x"/._

R5 * RB
()
or

Ra Ry

| | I
R N X4, Xz N R
| Zs Rs Rg Z4

(Iv)

‘g

5 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrg
thereof, wherein: .
X1, X2, X3 and X4 are independently selected from the group consisting of -

Nc\\\ﬂ//,cw : T‘/,C:N T{,, H//

NO, NO,

>

.

Fh CFzR
}C(O)Rw N/ AN

N N |
| I .

10

Zr, Zp, Z3, and Z4 are each independently O or S;
Rs, Ryg, and R are each independently -H, -NR5R 0, halo, -OR,, an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally



(V1) wherein RI, R2, R3, and R4 are, defined as for fornmula (1), X]
and X2 are defined as for fornmula (I1V), and R7 and Rs are defined as for
formula (11). 251 n another enbodi ment, the conpounds of the invention are
represented by fornmula (VI1): 50r a tautomer, pharmaceutically
acceptable salt, solvate, clathrate, or prodrug thereof, wherein: each Z is
i ndependently 0 or S X3is -S0)-, -S(0)2-, -13(0)(O0R12)-, -S

(0) 2R138( O¥Q@2008036®) 20 S(0) 2-, -S(0)2SS(0)2-, PCT/US2007/018378

-S(0) 2N(R5) S(0) 2-, -P(0) (OR12) R13P(0) (OR12)", 10 P(0)(0OR12)0P(0)(OR12) -,
-1)(0)(01112) SP(0) (OR12)-, or -P(0)(0OR12) N(R5)P(0)(0R12)-; RI2is

i ndependently -H, an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substityjed al kynyl, an optionally
substituted cycl oal kyl, .an optionally substituted cycl oal kenyl, an
optional | y substituted 15heterocyclyl, an optionally substituted aryl, an
optional |y s&estitaied allymds e entiopplly spbshamest cuginglil, aepptiopdly mpstitped R s,
and RI 3 are ' : i : I

ol compoupds. of Farmres GonMRGla teterosyel: & SIRSTPRRNISE Y1 % | &
not - ORn. I n2pABtialysrhefvedhegmepdudds of formula (VI1), when Z is 0,

then R1 or R2 is m}Ri,%flm’qis;Nﬁlagmjagggﬁng{p%gﬁgﬁ? npogy ment . the

conmpounds_of the invention are represented by fornula (M11) or (I1X): WD
2008/ 024393PCT/ UStmore embadigeny for compounds of formula (II1), R, and Ry are not —OH, -SH,
' or -NHa.
In another embodiment, the compounds of the invention are represented by
formula (V):
10
R o o T4
Rfine NN e
X3 I T X4
R R
H oo ® W
R
' V)
15 wherein Ry, Ry, Rs, and Ry are defined as for formula (I), X3 and X4 are
defined as for formula (IIT), and Ry and Rg are defined as for formula (II).
In another embodiment, the compounds of the invention are represented by
formula (VI): '
Ra : Ta.
R ‘ !L X X N R;
T e o
R R
20 S H 7 & K S
(V1)
wherein R, Rz, Ra, and Ry are;defined as for formula (1), X; and X; are
defined as for formula (IV), and Ry and R; are defined as for formula (II).
25 In another embodiment, the compounds of the invention are represented by

formula (VII):



SHHS 1001 RR2 Ra 1 R3ORR12R4 (DC) wherein R, R2, R3, and R4 are
defined as for fornmula (1), R7 and R8 are defined as for formula (11), and
R12 is defined as for forrmula (VII). 5In another enbodi nent, the conpounds
of the invention are represented by forrmula (X): 10(x) or a tautomner,
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof,
wherein X5 1S -0-, -S, -N(Rs)-, or -C(R5)2-; X9 and X10 are independently
-C(Rs)-; WO20p8024R3, arid R4 are defined as for fornul &ctigs2eoZoiss7sdef i ned
as for 15formula (VII). I n anot her enbodi nent, the conpounds of the
invention are represented by formula (XI):. -13- (XI) 5or a tautoner,
phar maceutically acceptable salt, solvate, clathrate, or prodrug thereof,
wherein X6 is -0-, -S—, -N(R6) -, .or -C202y7. X7 and X3. are independently -
0-, -S, -N(R5)- -C(12.5)2-, and, R2, R3, and RO are defined as for
formula (1). X9 and XlO are, deflned as for forrrula (X).

)L/v‘\/“\

Ra , R4
(VII)
© Rt /
5 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein:
each Z is independently' OorS;
- Xs i5 -8(0)-, ~8(0)z-, -P(O)(C)er)-.= -5(0)2R138(0)-, -8(0);05(0)z-,
-8(0)288(0)z-, -S(0):N(R5)S(0)2-,-P(O)}OR12)R13P(O)(OR12)-,
10 P(O)}OR12)OP(OXOR2)-, '
-P{OX(OR12)SP(O)(OR2)-, or -P(O)OR12)N(Rs)P(O)OR2)-;

R;> is independently —H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted

15  heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, or
halo; and Ry, Ry, Rs, Ry, Rs, Ry, and Ry3 are defined as for formula (1),
In one embodiment of'comp(;u;nd_s of formula (VII), when either Zyor Z,is
O, then R or R; is not ~-OR,7. In one embodiment of compounds of formula (VII),
when Z is O, then Ry or R; is not -OR 17 or-INR j5Rae.-
20 " In another embodiment, the compounds of the invention are represented by
formula (VIID) or (IX):



t,f1,- In another enbodi nent, the conpounds of the invention are

represented by 10formula (XI1): (XI'l1) 150or a tautomer, pharmaceutically
acceptabl e salt, solvate, clathrate, or prodrug ther'eof, wherein Xl and
X12 are independently -C(R5)- or -N-, provided that at |east one of X, or
X12 is -N. X7 and Xs are defined as for formula (XI). R, R2, R3, and R4

are defined as for formula (1). Zis.defined as fo'r fornmula (VMI1). it 'r
| n anot heW@pdveidi4aent , t he- conpounds of the invention ara/vepressns ed by 20
formula (XIlIl): SRBR6 S 11 N..,..., ..N..,...,_ R NX13 NR2
-12-
S H Ry H [
J A
N N
R N s s Ry
| | e ] |
R3 0 O R4
(V1ID) or
s H Ry H S
PYPNENPNPS
N . .' N A
R1 / \J[—S P/ \\N , s
| | R |
Rs OR13 ORy2 Ry
(XD

wherein R, Ra, R, and R4 are defined as for formula (I), Ry and Rg are
defined as for formula. (IT), and R,3 is defined as for formula (VII). -

5 In another embodiment, the compounds of the invention are represented by
formula (X):
: R
R
R AN /4 >\ e R
N : N
i i'L_I‘ijv_': _ .-)(,5 l _
z Rs Re Z
10 - X

.or a tautomer, pharmaceutically acceptable séﬂt, solvate, clathrate, or prodmg
thereof, wherein Xg is —O-, ~S-, -N(R3)~, or —-C(Rs)-; Xy and X, are independently
—C(Rs)-; Ry, Ry, R3, and R4 are defined as for formula (I). Z is defined as for
15 formula (VII).
In another embodiment, the compounds of the invention are represented by
formula (XI):



| R3 R4 WO 2008/ 024303PCT/ US2007/ 018378 - 14- or a

taut oner, Tharmaceutically acceptable salt, solvate, clathrate, or prodrug
t hereof, wherein: X13 is -C(0)-; -S(0)-, -S(0)2-, -P(0)(0OR12)",

"S(0) 2R13S(0) 2-, 5-S(0)20S(0)2-, -S(0)2SS(0)2-,

-S(0) 2N(R5) S(0) 2-,-P(0) (01112) R13P(0) (OR12)-, P(0)(01112)0P(0)(0R12):,
-P(0) (OR12) SP(0) (OR12)-, -C(0)Ri 3S(0)2-, -C(0)C(NNIIR26)C(0) -

-8(0) " NR2Wa Dps/033803- P(0) (OR12) N(R5) P(0) (01142)-. R5 anccRAisase/018378

i ndependently -H, an optionally substituted alkyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an 10 optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an oghlonally substituted aryl or an
optionally substituted heteroaryl, or d 126, taken together with the
nitrogen atons to which they are bonded and X13, formthe follow ng ring
structure: OOR 12 -NI N NN : &, 49NCR1 R264i s an opfional | y substituted

al kyl or an optionally substléa:ed phe p. 15l4 H or an optionally
substituted al kyl groug, Rl ng\and R;B re defRsned as for
formula (1). I n one odfﬁeg o oundsxpf fo la (XI11), when
R3, R4, R5, and R6 are all |{H, then nelthéﬁ Rl or RRis

OR17, -NRI9R20,
-1\TRI 8C(0) R17, or phenyl. I n anot her enbodi negt, the conpounds

of the invention. are repreé%nted by 20 f?&ﬂyla (XIV):

5 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein X¢ is —O-, —8-, -N(Rs)-, or —C(Rs)2-, X7 and Xy are independently —
O-, —8-, -N(Rs)-, or —=C(Rs)2-, and, Ry, Ra, and R, are defined as for formula (I). X
and X are defined as for formula (X, .
In another embodiment, the compounds of the invention are represented by
10  formula (XII): ' -

R
TB K™ Rz I *
Ry N /4 ).\ _-N Ro
\\1 % 2 \\Wr//
Xs
y .
&I
15 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein X; and X, are independently —C(Rs)- or -N-, provided that at least
one of X;; or Xj2 is -N-. X7 and X3 are defined as for formula (XI). Rj, Rz, R3, and
R, are defined as for formula (I). Z1s, deﬁned as for formula (VII).

In another embodiment, the- cornpounds of the invention are represented by

20  formula (X.III)
)L ~ \x/ ~ )‘\

R3 R4

(XIiD)



xI "22n23R2 (XIV) WD 2008/ 024303PCT/ US2007/018378 .45- X14 is -C(0)-;
-S(0)", -8(0)2-) -11(0)(OR12)-; R22 and R23 are each independently or
-C(R5)2-N(R5)-N(R5)-; and R1L and R2 are defined as for fornula (1). In one
enbodi mrent of conpounds of formula (XIV), when both Z groups are 0 5 and

X14 is -C(0)-, then neither 111 orR2 is -0OR12. I n anot her
enbodi nent, the conpounds of the invention are represented by fornula (XV):
R5Re WD 2008/024303 PCT/US2007/018378

-14-

or a tautomer, pharmaceuncally acceptable salt, solvate, clathrate, or prodrug
thereof, wherein: ' "‘.5‘ :
Xi3 is —C(O)-; -8(0)-, —8(0)z~, -P(O)}OR12)-, -S(0);R138(0)>-,

5 -8(0)%08(0)z-, -5(0)288(0)z2-, -8(0)N(Rs)S(0)2-,-P(O)(OR12)R 13P(0)(OR12)-,
P(O)OR12)OP(0)OR2)-, -P(0)(OR2)SP(0)(OR12)-, -C(O)R13S(0)e-,
~C(O)C(=NNHR26)C(O)-, -8(0)3NR27C(0)- or -P(O)(OR2)N(R5)P(O)}OR1z)-. Rsand
Re are independently -H, an optionally substituted alkyl, an optionally subst1tuted ‘
alkenyl an optionally subsfituted alkynyl, an optionally substituted cycloalkyl an

10  optionally substituted cycloalkenyl, an optionally substituted heterocyelyl, an optlonally
substituted aryl or an optionally substituted heteroaryl, or Rs and R, taken together with
the nitrogen atoms to which they are bonded and X3, form the following ring structure:

Oy OR12

\

>

0 OR1z

4
_U/

/\

\\

Ry¢ is an optionally substituted alkyl or an optionally substituted phenyl group. Ray
15 is -H or an optionally substituted alkyl group. Ry, Rz, Ra, R4, Rtz and Rj3 are defined
-as for formula (T). ' '
In one embddiment of compounds of formula (XIII), when Rj, Ry, Rs, and Rg are
all —F, then neither R, or R is <ORy7, -NR5Rz0, -NR15C(O)R 17, or phenyl.
In another embodiment, the.compounds of the invention are represented by
20 formula CXIV): '

)k/\)k

Raz

(X1V)
25
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodmg

thereof, wherein:



" R3R24R25R4 10

sol vat e,

cl at hr at e,

Ow)

or

or
pr odr ug

a tautoner,

t her eof ,

pharmaceutically acteptable salt,
wherein R24 and R25 are indei!ieh.

dently -H, an optionally substituted allcyl,

IS an optionally substituted

al kenyl ,

an optionally substituted al kynyl,

an optionally

substi t ut ed

cycl oal kyl ,

an optionally substituted cycl oal kenyl,

an optionally -

substituted heterocyclyl,
subst it ut 8D wes/er4oEr v .

an optionally substituted aryl

or an optionally

R,

R2, R3, R4, R5, RS and Z areTiighinetkias for

formula (1).

t he conpounds of the invention are represented by formula (XVI):

X14N N

10

I5

20

X14 is defined as for fornula (XIV).

20l n anot her enbodi nent,

R3R41 N.!
-15-

X4 is =C(O)-; -8(0)-, —8(0)z~, -P(O)(OR2)~; R23 and Ry are each independently
-—N(Rs)—N(Rs)-C(_R.s)g- or —C(R5)2-N(Rs)-N(Rs)-; and R, and R; are defined as for
formula ().

In one embodiment of compounds of formula (XIV), when both Z groups are O
and X4 is —C(O)-, then neither R; or_}{z is -OR 7.

In another embodiment, the compounds of the invention are represented by

formula (XV):
% /lj\ .

. .R4

5

-
//,ﬂ\\\ N X
YT

R3 Ro4 Ras

|
N

XV)

or a tautomer, pharmaccutically‘ acceptable salt, solvate, clathrate, or prodrug
thereof, wherein Ry4 and Ras are indeﬁéﬁdenﬂy -H, an optionally substituted alkyl,
an optionally substituted alkenj./l, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl. Ry, Rz, R3, R4, Rs, Rg and Z are defined as for formula (I). X4 is
defined as for formula (XIV).

In another embodiment, the compounds of the invention are represented by
formula (XVI):

Raq



RIR2 -16- (XVI) or a tautorner, pharmaceutically acceptable salt,
sol vate, clathrate, or prodrug thereof, wherein R4, R2, 124, Rer, R6, R 6,
and Z are defined as for formula (1). X14 is defined as for fornmula (XIV).
R24 and R25 are defined as for fornual (XV). 5Another enbodi ment of the
present invention is a pharnmaceutical conposition conprising a conpound of
the invention, or a tautonmer, pharmaceutically acceptable salt, solvate,
cl at hr at ey0or00%029306dr ug t her eof , and a phar naceuti cal | PCRAST/ABE carri er
of diluent. The pharmaceutical conpositions can be used in therapy, for
exanple, as anti-proliferative agents (e.g., anti-cancer 10agents). In
addition, the pharmaceutical conpositions can be used in therapy to treat
di sorders response to Hsp70 induction, or_jghe pharnmaceutical conpositions
can be used in therapy to treat disorders response to natural killer cel

i nduction, such as bacterial infections, al infections, viral

i nfections, or parasitic infections. The(ggggent i nvention al so provides
for a method of t seataittgnea, Iswbmeﬁetuhmll)*hoaeﬁt%le pélg|sof afeg tlattatd] sty such

as cancer. The od .c s.a § ffective
anount of a ﬁ’ﬁ?ﬁf)’mgd’ﬂb“‘éw%ﬂ z’fﬁwgﬁr&%ﬁﬁ ﬁ%w?&ﬁfa?#;%fgfgw#a@ﬁwﬁny
accept abl esali¢fined @k Y@t formal IRIVAL Ry, 208 Ra;s Ak defitg Rk €nuall(3ev). . conpound O
the invention, or a tautomner, .pharnaceutically acceptable salt, solvate,
clathratey or a pmdmagerhbmﬁmht ofnthy peeeradittentish & ephamaceutioalo- t her apy
(i.e., as the 20 otné.gn lJ%nollferatl g}[drug_ﬁadm nistered to the subject)
or is co-adntHIEY¥EI% o\ﬁ‘ﬂrﬁl B UPPIHEY ST BreBYeiort O A KEE ™y ugs. ' In' one
enbodi nent , phmrrtawmnnmﬁa@bpﬁab& salt] sraﬂf&met ictathrai@] oﬁa pridhaibereof, and a

pharmaceutical |- a salt, sol at e, rodrug_t hereof,
i s adnini stef %«i& TC(EPY'%%’ daﬁnetré’% H'één&eh_ﬁ ?Weacc'%%ﬁ osthe g conpound
of the i nventamly ustad 1mﬂfcﬁaptypfmrexaxpplar me@mﬁ%ﬁtwe&aﬁme@gaMtecmbt ,

sol vate Iathr drug t her.e uf acture of
voul anmeld ! £ aAeh in Sl Bol B b Sk coriolsBE: SR Ak M Befy Raieat o
cancer, in adwnrddrsvnesjmahc toquimonqumndﬁdhe phirmacqtieabeumpasitiens canbe

The present |nve 0 _provides hod .af_ tr.ea ubj ect
navi g an’ Hsprg PSSR0 JaE SR e R TRAR D s e SRR BB

Hunti ngton's bﬂhtemaaef;aetﬂﬁmFﬁzhgalnsfmhmsdmaaﬁieaimdoﬁpm@mﬁ@mlﬁaomohsat eral
sclerosis. The nethod co npr | m nlvs%erfi ng t‘fhtdh S ﬁgect bantef ctlve
amount of a conpouAaPGro} %w? Soéjﬁo 197 8T ¢ AU, PR AEEENT e

accept abl® satdliferstivevdit@rdes lsmﬂmsadaecero Tha rrmﬂﬁdmmglptrbes emﬁmlstdfﬁg to the

2008/ 024303PCT/ U§20932f{3c9t}v863a;§0unt of a compound of the invention, or a tautomer,

pharmaceutically acceptable salt, solvate, clathrate, or a prodrug thereof. The
.compound of the invention, or a tautomer, pharmaceutically acceptable salt, solva.te,'.
:clathrate or a prodrug thereof, may be administered as a mono-therapy (i.e., as the
20  only anti-proliferative drug adml.mstered to the subject) or is co-administered with
one or more other anti-cancer drugs. -In one embodlment the compound of the
1r}vent10n, or a tautorner, pharmaceutically acceptable salt, solvate, clathrate, or a
prodrug thereof, is administered with Taxol® or a taxane derivative.
The use of a compound of the invention, or a tautomer, pharmaceutically
25  acceptable salt, solvate, clathrate, or a prodrg thereof, in the manufacture of a
medicament for the purpose of treating a proliferative disorder, such as cancer, in an
individual is also provided in the present invention.
The present invention also provides for a method of treating a subject having
an Hsp70 responsive disorder, such as Alzheimers’ disease, Huntington’s disease,
30  Parkinson’s disease, and amyotrophic lateral sclerosis. The method comprises
administering to the subject an effective amount of a corﬁpound of the invention, or

a tantomer, pharmaceutically acceptable salt, solvate, clathrate, or a prodrug thereof.

i
i



-17- The use of a conpound of the invention, or a tautoner,

phar maceutically acceptable salt, solvate, clathrate, or a prodrug thereof,
in the manufacture of a mnedi canment for the purpose of disorders responsive
to Hsp70 induction, such as Al zheinmers' disease, Huntington' s disease,

Par ki nson' s di sease, and amyotrophic 5l ateral sclerosis, in an individual
is also provided in the present invention. The present invention al so
provi des Wsr20884248030d of treating a subject having a nZCHARROIRDIBE cel |
responsi ve di sorder, such as bacterial infections, fungal infections, viral
infections, or parasitic infections. The nethod conprises adm nistering to
the subject an effective anount of a conpound of the invention, or 10a
taut omer, pharmaceutically acceptabl e sal.f7- solvate, clathrate, or a
prodrug thereof. The use of a conpound of the invention, or a tautoner,

pharmaceuti cal |y .acceptabl e sal t | vate. cl rate a _prodr t her eof
in the manuf act urfa}leo"}sgg?ﬁtgaplggﬂ%?ﬁﬁ%fnvfﬁtézonpl??%)gasugon&?r’ gg‘%}agﬂ‘]?‘lga%gs ponsi ve
to natural kictdmablesdlt, solvdiectiarthmte, S elprabup tieref] ialthe nkackhiore offaungal
infection, viral infectjon, or .ashtic | tiqrns,~i.n, 15an individual is
al so provi denae(ﬁ% %lé%?{rt«l-f\%g D?en&géfqr%?{?‘ Fesh B t?ﬁESPBP é%%uﬁ?lo?’r‘ﬂ}gh?sl on al so
provi des f orAlaheistehddisefsep Beptington s diseasepBarhthsof’ s tliseasen mehimpstrophive et hod
i ncl udesst hanta?chle%];i ; ; ’Thcf ForTPoundvsldé)c{ t nt i on_or t aut omer,

i t B ng Al i S0 A g '

. the inv
phar maCedt i cal 1% “accé e it ?Blfeé?n.eid?veg ?-odr ug t her eof ;

can be used to trEatprpseat idventidn also 20vidies fordensthedi ofitressingannbject haviigudi ng
cancers that_ have co mul ti-dru esi st an al on r in.conbination with
other anti-cd acerraI g@%ﬁ%’g}, re%cﬁlgl,vetdﬁgr cebr?ﬁS%ﬁﬁédcé?nﬂ?ng&f%’g’%P% can be used
to treat canafcdombheiral infdedong ouparadtic infersiohavEhemethed chaipkiess or becone

i neffecti ve., ddj%i.onﬁl E% Lhe CO%P\%IHndS of e inventio L ake Egl’ti cularly
ef fective WiSA TSSTTER EEBPIEL For K YR BP WL A FPMPOSRT & A hgE AR as
Taxol ori0a 2btatoaree, paaheguti BRlERecHEITREDT sOMaclItHEtORAANGEuEilgued. 1 i S
the structure of aexgl (Orf)ﬁ1 8glacl i%aﬁ%[z%eﬁi uroeaéa&tsmt hehstratécttycraﬁ of
Taxotere(r) (doce xeﬁe). 3 lpé’ﬂl? g dach “Gépter™the St tfe of

parti cul ar Tmxeitalfle palgsalveys claffirgier@ adtodrag theeec] inube araaufttuee gid yner
comr o1 N9 nd S oARE R0 AL BHR, BRNCRILLOM.L 0% ROLNEPLRESpRRS. | The

pol ymer is a terporyner o Tee HBNOMmer uni t's TAl LED
DESCRI PT| ON steh fEadtefAMTEGMN, fungal infagtione/ieirbdeitivanos parkeiti¢ infeetivng n
provi des; conpaURdSs Af i R BHoBidkd dn A2 pPbnt i dnioRS! OW
The present inventioﬁ also provides for a method of preparing a compound
of the invention. The method includes the steps of
The compounds of the invention or tautomer, pharmaceutically acceptable
salt, solvate, clathrate,.or a prodrug thereof, can be used to treat proliferative
20  disorders such as cancer, including cancers that have become mulii-drug resistant,
alone or in combination with other anti-cancer agents. Thus, the compounds of the
invention can be used to treat cancers where other drug regimens have either failed
or become ineffective. Additionally, the compounds of the invention are particularly .
effective when used in combination wﬂh other anti-cancer drugs such as Taxol or a

25  taxane analog.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is the structure of Taxol® (paclitaxel).
Figure 2 is the structure of Taxotere® (docetaxel).
30 Figures 3-23 each depict the structure of particular Taxol® analogs.
Figure 24 is the structure of a polymer comprising a Taxol® analog group
pendent from the polymer backbone. The polymer is a terpolymer of the three

monomer units shown.



R R2 NRI3 N 5 OR5 R610 (I') or a tautomer, pharmaceutically
acceptabl e salt, solvate, clathrate, or prodrug 10 thereof, wherein R, R2,
R3, Ra, Rs, Rs, and R13 are defined as above.

WO 2008/024303 PCT/US2007/018378
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DETAILED DESCRIPTION OF THE INVENTION .
" Inone embodiment, the invention provides compounds of formuld (I) as set
foﬂh below:
4

Ts. s g _ T
R N )J\ )j\ N Ra
Y
O Rs Rg O

¢y

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
10 thereof, wherein R, Ra, R3, Ra, Rs, Rg, and R;; are defined-as above.
in one embodiment the compgund of formula (1), when Ry3 is —CHj-, R; and
are both phenyl and Rs and R are both -H, then R} and R, are not both phenyl.
In one embodiment the compound of formulia (I}, when R1'3 15 —CH>-, Rz and
15 Ry are both phenyl and R; and Rg are both —H, then R, and R; are not both methyl.

In one embodiment, the invention provides compounds of formula (II) as set-

forth below:
Ta s g F|<4
- R-.' N~ N R2
ST
R R
o H 7 ® H Q
20 .
. ;(ﬂ) £
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodreg
thereof, wherein R, Rz, Ra, R4, Ry, and Rg are defined as above.
25

In one embodiment, the invention provides compounds of formula (1IT).and
formula (IV) as set forth below: -



I n one enbodi nent the conpriund of fornmula (1), when R53 is -CE12-, R3 and
. R4 are both phenyl and R5 and Rl are both -1-1, then RlL and R2 are not
bot h phenyl. In one enbodi nent the conpound of formula (1), when R13 is
-CH2-, R3 and 15 R4 are both phenyl and R5 and R6 are both-fl, then R and
R2 are not both nethyl. I n one enbodi ment, the invention provides
conpounds of fornmula (Il) as set forth below R3 0 20 r eft or a
t aut onmer , WEh0##d&ldt i cal |y acceptabl e salt, solvate, cIPETAISa10&018378 pr odr ug
t hereof, wherein R, R2, R3, R4, R7, and R8 are defined as above. 25 WO

2008/ 024303PCT/ 1JS2007/ 018378 -19- Z2R4 R2
-19-

Ts i Z4 Zy T4
R N /“\H‘ /“\ : :
\\\x{// ‘\\T e T//’ 7 2

Rs ’ Rg

(HI)
or

N Ra

or a tautomer, pharmaceutically, acceptable salt, solvate, clathrate, or prodrug
thereof, wherein Ri, Rz, Rs, R4, Rs, Rs, Ri3, Z1, Za, Z3, Z4, X, Xp, X3 and Xy are

defined as above.
In one embodiment for compounds of formula (I}, R, and R; are not —OH, -SH,

10 or -NHo.
In one embodiment, the invention provides compounds of formula (V) as set

forth below:

15 H H

V)

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

20  thereof, wherein R, Ra, Ri, R4, R7, Rg, X3 angi ¥4 are defined as above.



X3N R 3N)(4 | R5SR6 (111) or R3R4j N, ,... Xi, X2 R33 11 Z3R5R6' Z4 5 or a
taut oner, pharnaceutically, acceptable salt, solvate, clathrate, or prodrug
t hereof, wherein R, R2, R3, R4, R5, Rs, R13, Z1, Z2, Z3, Z4, X1, X2, X3

and X4 are defined as above. I n one enbodi nent for conpounds of
formula (111), RL and R2 are not -OH, -SH, 10o0r-14H2. I n one

enbodi nent, the invention provides conpounds of forrmula (V) as set forth
bel ow. 70 08/024303 or a tautoner, pharmaceuti cadyURTHPI3ED] e sal t,
solvate, clathrate, or prodrug 20 thereof, wherein RI, R2, R3, R4, R7, Rs,
X3 and X4 are defined as above. -20- I n one enbodi ment, the

i nvention provides conpounds of forrmula (VI) as set forth below or a
tautoner, pharmaceutically acceptabl e sal {zg.sol vate, elathrate, or prodrug

In one embodiment, the invention pfovides' compounds of formula (VI) as set
forth below:

5 v

ora tautofner, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein R, Ra, Ra, Ry, Ry, Rg, X; and X, are defined as above.
In one embodiment, the invention provides compounds of formula (VII) as
10 set forth below:

z Rs Ts z
)L N N
R T - \x 5/' \\_T R,
Rs Rq
YID.
15 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein: Ry, Ry, Rs, Ra, Rs, Rs, and X5 are defined as above.
In one embodiment of compo_unds~of formula (VII), when either Zz or Z4 is
O, then Rl or Ry is not -OR ;7. In one embodiment of compounds of formula (VII),
when Z is O, then R, or Rz is not -OR ;7 or-NR 19Rap-
20 In one embodiment, the invention provides compounds of formula (VIII) or
(IX) as set forth below:



thereof, wherein RI, R2, R3> 1: (4> R7> R8> X1 and X2 are defined as above.
I n one enbodi nent, the invention provides conpounds of fornmula (VIl) as
10set forth below. N .X5R2 R3R4 ,WI) 150r a tautoner, pharmaceutically
acceptable salt, solvate, elathrate, or prodrug thereof, wherein: R, R2,
R3, Ret, R5, R5, and X5 are defined as above. I n one enbodi ment of
conpounds-of formula (VI1), when either Z3 or Z4 is 0, then RL or R2 i s not
-0R12. | nYShao#pddd nent of conpounds of formula (VII) POBRsaceZHois70, then
Rl or Ry is not -ORI 7 or-NR19R20. 20l n one enbodi nent, the invention

provi des conpounds of fornmula (VIIl) or (I1X) as set forth below -21-
ShiR7 rr RINSSN R2 I FR B R300R4 VM O R3COR120R12R4 (DO or a

taut omer, pharmaceutically acceptable salf)-solvate, clathrate, or prodrug
t hereof, wherein 121, R2, R32 R4, R7 R8 and R12 are defined as above.

Ry H S

JPNFSINSN
N
Ry N/N\S = Sy Ra
| | R | |
5 s} o Ra
(VIID ' or

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein Ry, Ra, Rs, R, Ry Rg and Ry, are defined as above.

5 In one embodiment, the invention provides compounds of formula (X as set
forth below:
' | R
Ta Ko™ %10 |4
R Nl /4 >\ ~N R
N N
R
Z Rs - - Rs z

10 : ' X)

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein Xg, Ry, Ra, Ra, Ry, and Z are defined as above. '
In one embodiment of compounds of formula (X), when Z is O, Ry-or Ry is
15  not-ORys.
In one embodiment, the invention provides compounds of formula (XI) as set

forth below:



5 n one enbodi nent, the invention provides conpounds of formula (X) as set
forth below. 10(x) or a tautoner, pharmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof, wherein Xs, R, R, R3, R4, and Z
are defined as above. I n one enbodi mrent of conpounds of formula
(X), when Zis O, Rcor R2 is 15not -01Z12. I n one enbodi ment, the

i nvention provides conpounds of forrmula (XI) as set forth below 22-

5.0r, a taNeuwepi43har maceutically acceptable salt, solR€ATES22005100830% at e, or

prodrug thereof, X6, X7, X8, R2, R3, and R4 are defineclas above. In
one enbodi nent, the invention provides conpounds of formula (XI|) as set
forth below 10 or a tautoner, pharnaceutically acceptable

salt, solvate, clathrate, or prodrug 15 thggeof wherein X11, X12, X7, X8,
Rl, R2, R3, R4 and Z is defined as above. In one enbodi nent of conpounds of
formula (XIl), at least one of XII or Xi2 is -N-. I n one enbodi ment
of conpounds-of fornmula (X I), Rehen bot R,-£-g,QuUpPS arﬁro then neither Rl or
R2 is -OR1L7. 20ln one enbodlnent of co , Wwhen both Z
groups are 0 and X7 andkq erLh - t nei 2 R2

i s- NR19R20, or phenyl . I n ox¢ enbodj4fent, Xhe invfntion provides
conpounds of formula (XIl1)||las set forth .

PCVM52007/ 018378 S - s

-5 .- Oratautomer, pharmaceutically acceptable salt, solvate, clathrate or prodrug
thereof Xﬁ, X7, Xg, Ra, Rs, and Ry are defined as above.
In one embodiment, the invention provides compounds of formula (XII) as set
forth below:

10 ) --l"ﬁ

A

XD

or a'tautomer, pharmaceutically acceptable sali, solvate, clathrate, or prodrug
15  thereof, wherein X;y, X2, Xy, Xs, Ry, Ra, R3, R4 and Z is defined as above.
In one embodiment of compounds of formula (XII), at least one of X;; or X;»
is -N-, -
In one embodiment of compounds of formula (X1II), when both Z groups are
. Q, then neither R, or R; is -OR,4.
20 ~ Inone embodiment of compounds of formula (XIT), when both Z groups are
O and X7 and X3z are both —CH,-, then neither R; or R; is-NRgRz0, or phenyl.

In one embodiment, the invention provides compounds of formmla (XUI) as set
forth below:



-23- RBR6 NN 14 (X I11) 5or a tautoner, pharmaceutically acceptable salt;
sol vate, clathrate, or prodrug thereof; wherein: X13, R, R2, R3, and R4
are defined as above. I n one enbodi nent of conpounds of fornmula Gum
when R3, R4, R5, and R45 are all -H then neither Rl or R2 is -0R17,

-NRI 9R20, NRI9C(0) R175 or phenyl. 10l n one enbodi ment, the invention

provi des conpounds of fornula pav) as set forth below X14 r1l/422rt23R2
15(XW  wo 2008F0z0% aut omer, pharmaceutical |y accept abl eCEES2007/H6378at €,
clathrate, or prodrug thereof, wherein X14, R22, R 23, Rl- and R2 are

defined as above. I n one enbodi mrent of conpounds of fornula
(Xw), when both Z groups are 0 20and X14 is -C(0)-, then neither R] or R2
is -01(.17. I n one enbodi nent, the igwention provides conpounds of

formula (XV) as set forth below. WD 2008/ 024303PCT/ US2007/018378 -24- B5R6

N N
5 Rg

[ R ‘ 8
/' J\ ~ N\ —~ N ™~ )—‘\
R-1 T x-.,i);(a's ' T Rz
Rs Rs’
XIID)
5 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein: ' . -
Xia, Ry, Ra, Ra, and R4 are defined as above.

In one embodiment of compounds of formuia (XTI, when Ra, R4, Rs, and Rg are
all —H, then neither R; or Ry is -OR,7, -NRgRzp, -NR; sC{O)R;4, or phenyl.

10 In one embodiment, the invention provides compounds of formula (XIV)as
set forth below;
z ‘ z _
R1)J\ rRey s st)L Ry
15 ) (XIV)

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, wherein X4, Ra2, Ras, Ry and R; are defined as above.

In one embodiment of compounds of formula (XIV), when both Z groups are O
20 and Xy, is —C(O)-, the:} neither R; or Ry is -OR;7.

In one embodiment, the invention provides compounds of formula (XV) as set
forth below:

YT



R2 R3R24R25R4 5or a tautoner, pharnmaceutically acceptable salt, sol vate,
clathrate, or prodrug thereof, R24, R25, R, R2, R3, Rh Roy R6, Z and X14

i s defined as above. I n one enbodi nent, the invention provides
conmpounds of formula cxve as set forth below. NX14 R 10R24R5R6R25 ( XV1)
or a tautoner, pharmaceutically acceptable salt, solvate, clathrate, or
prodrug thereof; wherein R, R2, R3, R4, R5, 1(6, Z, X14, R24 and R25 are
def i ned a¥Wmko%/@243085| n anot her enbodi nent of the conpoReAES2EFOEIENt ed by
formula (1)-(XVl), R] and R2 are each an optionally substituted aryl or an
optionally substituted heteroaryl. In one aspect, Rl and R2 are each a
substituted or unsubstituted phenyl group. In,one aspect, RI and R2 are
bot h phenyl. In another aspect, R and R22are both 4-cyanophenyl. In.

anot her aspect, Rt and R2 are both 4-nethoxyphenyl. In a 20 further aspect,
Rl and R2 are both 2,5-di ngt hoxyphgnyl. In anothﬁé aspect, H and R2 are

bot h 3-cyanophenyl. In a fyfther a.%ect R and are 3-fl uorophenyl .

I n anot her aspect, Rl and are both 4-chl oroph further aspect,
Rl and R2 are both 2- drnprﬂ ;yﬁ eIEer and R2 are both
3- et hoxyphenyl . In ongﬂaspect F\g,gg are| both 2 3- drneﬁﬁoxyphenyl In
25anot her aspect, R and R2 ar both , 5-di fl oropheL In a further
aspect, Rl and R2 WD 2008/ 024893PCT/ 82007/ R8378 56 are both

2, 5-di chl orophenyl . In another aspect, Rl and R2are both

2, 5-di net hyl phenyl . I n anot her enbodi nent of the compounds
represented by formula (1)-(XvI), R and@®are both an optional |y
substituted al kyl, an optionally substituted al kenyl, 5aitoptionally

substrtuted aIIcynyI an optionally substituted cycloalkyl an optionally
of a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof, R4, Ras, Ry, Ro, Ra, Ry, Rs, Rs, Z and X4 is defined as above,

In one embodiment, the invention prevides compounds of formula (XVT) as set
" forth below:

R/ N ~N Ry

(XVD :
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug
thereof, wherein R, Rz, R3, R4, Rs, Rg, Z, X14, Rog and Rys are defined as above.

15 In another embodiment of the compounds represented by formula (I)-(XVI),
R, and R; are each an optionally substituted aryl or an optionally substituted
heteroaryl. In one aspect, R; and R, are each a substituted or unsubstituted phenyl
group. In,one aspect, R; and Ra are both phenyl. In another aspect, R; and Rz are
both 4-cyanophenyl. In another aspect, R, and R; are both 4-methoxyphenyl. Ina

20  further aspect, Ry and R; are both 2,5-dimethoxyphenyl. In another aspect, R; and
R are both 3-cyanophenyl. In a further aspect, R; and R; are both 3-fluorophenyl.
In another aspect, R, and R; are both 4-chlorophenyl. In a further aspect, R; and Rp
are both 2-dimethoxyphenyl. In another aspect, R and R are both
3-methoxyphenyl. In one aspect, Ry aﬂd R; are both 2,3-dimethoxyphenyl. In

25 another aspect, R; and Rz are both 2,5-difluorophenyl. In a further aspect, R; and R



substituted cycl oal kenyl, an optionally substituted heterocyclyl. In one
aspect, R1 and R2 are both a C3-C8 cycloallcyl group optionally substituted
with at | east one al kyl group. In another aspect, Rl and 0,2 are both

cycl opropyl or 1- nethylcyclopropyl. In one aspect, RI & id R2 are both
cyclopropyl. In a further 10 aspect, R and Ry are both

1-met hyl cycl opropyl. In another aspect, R, and R2 are both

2-nmet hyl gyghaReRyd - | n one aspect, Rl and R2 are bot he@ryszeonydigygl opropyl .
I n anot her aspect, Rl and R2 are both 1-phenyl cyclopropyl. In a further

aspect, Rl and R2 are both cyclobutyl. In another aspect, R and R2 are
both cyclopentyl. In another aspect, R and Ryare both cyclohexyl. In a
further aspect, RI and R2 are 15both neth g I n anot her aspect, Rl and R2
are both methyl. In one aspect, R and R2 are both t-butyl. In another

aspect, RL and R2 are ethyl. In a further aspect, Rl and R2 are both
n-propyl . | neraReter-dichinepheny]. Tammotker asect Bi @ad Ryfss both anot her

enbodi nent ojsidﬁgeﬁgmqgﬁmds represented by fornula XXVI), Rl and Rare both
hal o, nitro', cyano, guanadino, -OR I, -NR]912-20, -C(C)R17, 20-C(0)OR17,
-0C(0) RL7, - C(0) NRE r emkpdigrenbyfiths comgqmd@)rfmienneﬂ) forrguly (0Y@OAR47) 2,
-SRI 7, - S( ORPB;'JRZ arggé@ﬁ}go tlo%lﬂ)ﬁlgs;)ﬁtated )1 S SdRb lﬁars‘%{t]:l E%l%? 19R20.

I n one aspect, andk2a. re bot'h - I'n’ one aspect are
both - N1 19m@tlmﬁllhﬁmsﬁeﬁedeﬂmw1 rﬁ@mptleflalim@b@mﬁmmbalkebrae@emmllyby

formula (1)- é&élsﬁﬂ;)ed Gelofend rd&%ﬂ&aﬂﬁ&ﬂ%&ﬂh&é& N 1RBn® na”ﬁ' ly

substituted al kyl, an optionally subs uted al kenyl ;" an opti

substituted a4 & botharCa8 ayateelly] gosoptionaly supstitatet vt at 1%1@‘{9“ onal | y
substituted gygi %I;(eﬂygmﬂ@pa%%gn%émmg 1@% P)qtoq_rlocycl yl. In one

aspect, R3 and” R4 are each an yl' _grou I n anot aspect, R3 and R4 are
each nethyl wethgtayplopragol.in ane esnset, Rrbod boé‘fquwr@mﬂqpbuﬁﬁéﬂﬁepresent ed

by formjg (és)pect(nm bad RS Ju'y)botl{ NHelhylé}%)ogro;(}xl I dnothelMdpec®R, XY R ard®s is -H

and RE, is -H, a tionally substitut , an optionally substltuted
al kenyl , an byhione VW@@B@W& uineae arneghyRi, and\R@are both 2-phenyleyclopropyl.

2008/ 024303@&%&99&!&@&%& R3S {2 ORLEANBYIYBLRS th bbb aycbon Kyl an

optionally substituted cycl oal-kenyl, an opti onal |y substitute
het er obycl yI 2nd R & gothyglobptyl REy qnotherjagnechdtapd X: are both pyrlepsaifien

enbodi ment ofndifie QISHEPQH%E Kﬁ%&gﬁe&aghéaylfﬂ{mr&eﬂs)pm R| HdRz(aL-é/) (Vi)

(X, (Xi1l1), are each an optionally substituted

5aryl orlan b@t%ur@mlaxll Vi §m$§¥1i aspeadRieddiasas hoth raﬁbleén anelasmgctaReavdBh an
optional Iy sulsiit Mh@dh. %kaxbme@&pgat ROBH kym%léaﬁa i Remat kB! R, AR

opti-onal I'y substituted allcynyl, "an optionally substituted cycloallcyl, an

optional |y sBhateiboth Wl‘wélleapk@ﬁlyﬂspe%tnfiomﬂ Brate helogllst i t ut ed
i ECIRE et G s st et
optional Iy Riand Ryare both halo, niiro, cyano, guanadmo, Ri7, -NRisRag, -C(O)R7,
20 "C(O)ORI'?: -OC(O)Ry7, ~C(O)NRj5Rz0, -NR15C(O)Ry7, -OP(O)(ORi7)2,
-SP(O)(OR7)2, -SRy7, -S(O)pRy7, —O§(ijR17, -8(0);0R}7, -NR;188(0),R17, or
-S(0)pNR9Rz20. In one aspect, R, and Rz are both -OR,7. In one aspect, R and R;
_are both -NRgRz0. '
\, In another embodiment of the compounds represented by formula (I)-(X1ID),
25 (V) or (XVD), Rs and Ry are each an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl. In one aspect, Rz and R4 are each an alkyl group. In another aspect,
Rj3 and R4 are each methyl or ethyl.
30 In another embodiment of the compounds represented by formula {I), (IIf),
{Iv), (VID), (X),\ (X1, (XV), or (XVI), R;s is -H and R is -H, an optionally
substituted alkyl, an optionally substi;tuted alkenyl, an optionally substituted alkynyl,



substituted al kyl, an optionally substitred al kenyl, an optionally
substituted al kynyl, an optionally substituted cycl oal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted heterocyclyl, and R3
and R4 are each an al kyl group. In another enbodi ment of the conpounds
represented by formula (1), (I11), 15(1V), (M1), (X, (XII1), ()CV), or
(XVlI), R3 and R2 are each a substituted or unsubstituted phenyl group and
R3 and RAwary mogemabosnet hyl or et hyl. I n anot her errlcodisa®b1098 t he
conmpounds represented by formula (1), (111), (I1V), (M1), (X), (XII1),

(XV), or (XVl), R1 and R2 are both an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted al kynyl, an
20optional Iy substituted cycloallcyl, an ggtionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl; R6 is -H, and R6 is
-H or an optionally suhstituted alkyl, an optionally substjtuted al kenyl,
an optional |§? ly BitstitusdprAnal it pntion i?fﬂ}’sg ‘iyt‘@?{gﬂnﬂy%'f oal kyl, an
ﬁpti onal ,Ily lsqhs:tnianjubmtiamd mﬁ&wﬂ. Igan@bﬁﬁeo?msﬁy-rsummygt ed .
eterocyclyl. : ._. 25l n another epbodi nent t he conpounds represented by
formula (1), (Il |5n,af’(°?’\?f FmPQﬁS‘F‘)eFt ?g‘?‘? CF‘%PPH“)"?S f(’B{W‘?mf‘cS‘r@Y( Rnya g Ro are
bﬂ( hI a C3- C8(IW,C(I\KI@d!. tfﬂz’t mmygmﬁtoir QHHH,(R; ShdRE htaﬁaeg aﬂ\ngpt!ib@llyH lsemftut@d\hel

al kyl graoup; and 1t re bot n al kyl grqup; an s -H or nethyl.

I'n anot het e?ﬁ’?gﬂ’i_‘??e?&“o&?ﬁ‘if Fbs HQWL&S@%@&P@%“‘W?EG ABeRHRRllY (111,
321(3 I }j/_) , (VI I%uuaﬁtu&a&l_dnkm, adeiﬁd idnan;asmﬁaié@mb kmf Chnloptioixa.ll}l sallbaﬂﬁate?au%nyl,

enbodi nent of the conpounds represented b rmul a : : or
(XI11), RL3 %OP@%BHEWWEH cﬁéqﬁi‘@amn ORtéz(*??‘?Y SUbSUFﬁ%?%ﬁ%’GE%LQe“@n%di ment of
t?:(e c;)ErpRgundsPﬁmn?smiaﬂedﬁuetéﬁﬁ%myla (1), ]gl I Ih), (v, .((jVII) or Qum dF%B is
-C(17 5- . | n _anot her,, embodi nent o e conpoun repres ed by

f B

formula (11), (V)in3ngtyer epppfiment gf thejcqmporngy repygse f vl R3
ggd Rél 21403 bgtvg, (mﬁt)hyx), @k)g(wvﬂs;rmm@ghs h}HaﬁR&GR Iasrwli, opﬂi@ab?}) h Ehenyl ;
4- 03 gnopheﬁ;g?bs%’t%ﬂ%pﬂf an %Pt@%gﬂi’ E‘?@%ﬁﬁ)ﬁ{(ﬁ?ﬂa an %ito?iglﬁg sﬁé@%“gﬂd-ﬁmﬂtl and
R R T o F o T e
-H; an re both phenyl ; a re bot ; is net
A B e g T Sk W S A
met Ey: ; Rg is -H IRincRng e%oarmmﬁf'&e%ﬁwﬂﬁﬁmpgﬁb%nt?%ﬁf&nal(I)aF]IQI)blot hR3
met hyl : a r -H ar e ._pot - t hoxyphenyl :

and Relaﬁg b@gﬂﬁﬁgihﬁFg%%gihﬁkvgéfgggqg%$ﬁ“gﬁfaf@*ﬁPaéﬁhggaﬂng bot h

2, 5- di met hox ypdbsiinel; pheifd gaowh 24 Ry endiRy dre eBdihiytbthyRor dtisylnet hyl ; Rs i S

R are both -t RPN I RSOLTTOERT o cauP B eseries B Do e h
met hyl ; R7 agid)R/ &Y, EXROXIIT), EXVRlordMV IRR and Rhatdbeth ah bpti@pahe nybstinkad and R4

are both met a IyI, a§ Z&p{ignaqﬁrtsﬁgétitutgg ahcsenyl, an optionally substifuted alkynyl, an

20  optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl; Rs is -H; and Ry is -H or an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl,
an optionally substituted C)-zcloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl.: 1. N

. 25 In another embodiment of the c‘:ompounds represented by formula (I), (IIT),
(IV), (vVII), GO, (KIID), (XV), or (XVI), Ry and R are both a C3-C8 cycloalkyl
group optionally substituted with at least one alkyl group; Rz and R4 are both an
alkyl group; and Rg is -H or methyl.

In another embodiment of the compounds represented by formula (1), (I1I),

30 (IV), (VII) or (XIII), R,3 is a covalent bond.

‘In another embodiment of the compounds represented by formula (I}, (I1I),
(IV), (VII} or (XI1I), Ry3 is -CH;CH,CHo»- or ~CH,CHs.



20-1-1; R and R2 are both 2-di net hoxyphenyl; R3 and R4 are both nethyl; R7
and Rs are both -H, Rl and R2 are both 3-nethoxyphenyl; R3 and R4 are both
nmethyl; R7 and Rs are both -H, 25 Rl and R2 are both 2, 3-di rnet hoxyphenyl;
. 123 and Relare both nethyl; R7 and Rg are both -H, Rl and R2 are both

2, 3-di met hoxyphenyl; R3 and RI are both nethyl; 122 is nmethyl; R8iS -H

Rl and R2 are both 2,5-difluorophenyl; R3 and R 4 are both nethyl; R7 and
Rs are botWp 3®84#4303RI and R2 are both 235-di fl uor ophencr/iR3om@ndssR ar e
both methyl; R7 is methyl; Rgis -H, -28- RlL and R2 are both

2, 5-di chl orophenyl; R3 and R4 are both nmethyl; R7 and R8 are both -H R
and R2 are both 2,5-di net hyl phenyl; R3 and 114 are both nethyl; R7 and R8
are both -H;110.. 5 RI and R2 are both 2,_:7(_ji nmet hoxyphenyl; R3 and R4 are
both methyl; R7 and Rg are both -H, Rl and'R2 are both phenyl; R3 and R4-
are both nethyl; R7 and R8 are both -H, R and R2 are both

2, 5- di met hoxyphenif anoR®r gpgogdiment of the chmpewris|reprRyentes hysforpula Byl - H, 10
Rl and R2 ar @@@j i g !Clare both nmethyl; R7 and Rgare
both -H Rl gﬁ’z’qum?r‘e bot’ﬁp%lifcldﬁpg%gl'; R3 and R4 are both ethyl; R7 and
Rg, are both -H, Rinznetherembpdinsst pf by cPoppepislrePrsmgdcbyIRimaledibdvh et hyl ;
R7 is nethyl; 158(‘1 -HeRl and R2 are both 1-nethyl cycl opropyl; R3 and 114
are both mat%\;/ K Flg)’adr?ébéé are both -H, 15 Rl and R2 are both

1- met hy| éycl Bparshii are Rethapheny 2 Ra ané Rpaerpotiemisihyl; RiandRamee both -Hnd R3 is - H;
Rl and R2 ar = 1; t gi.hyl; R7 is
et hyl and R8R|l%%-Etzée%%ﬁg%g{?%&)g?geﬁﬁﬁ%yﬁeaﬁﬁgf‘%’}gﬁo%m%’l; R3 and 124
are bot h net Ryknd Ryaredoth pepppphaoiRs avg Rare bpth natheln 8- Romethel; BeoishH;

1- net hyl cycl | . 1 kot t '

met hyl ; R aﬁg%ﬁégggggﬁg%%?ﬁ%@b% oa%rd %y#%ﬁ%h%eﬁ%qﬁg&ﬁ&ggtg %tlﬂet hyl ;
R7 and Rg ardlboth -H 25 R and R2 are both 1-nethylcyclopropyl; R3 is
met hyl , d 4.} : [ 6 ety 1AL, 5 2 Kot h

2-rnet hyf@yc#&ﬁﬁRgﬁwﬁ%gﬁﬁggﬁ%ﬁ?g"grgth nrenteﬁyll’?i?ﬁ%%%g?%lglgr%’ both -H;

R and R2 aranmﬁz@eményh@ybl%wnéﬁymeb@ham:mlamﬂwbtﬂqmﬁ;hyl; R7 and

R8 are 30 bot{gaﬁ&ﬁaz are b%ﬂ-fjti-'@%ar%ﬁer?&tﬂ aidPRERY bEHGhARVIORY bnd RardRdumly;ar e
oth -I-1;

both nethyl; R7 and R8 are
R, and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Ry and Ry are
both -H; . .
15 R;and R;are both 2,5-dimethoxyphéityl; Rz and Ry are both methyl; Ry is methyl;
Rgis -H;

R and R; are both 3-cyanophenyl; R3 and R4 are both methyl; Ry and Ry are both -H;
R, and R; are both 3-fluorophenyl; R; and Ry are both methyl; Ry and Ry are both -H,;
Rj'and R; are both 4-chlorophenyl; Rz and R4 are both methyl; Ry is methyl; Rgis

20  -H;
R, and R; are both 2-dimethoxyphenyl; R; and R4 are both methyl; Ry and Rgare
both -H;
R, and R; are both 3-methoxyphenyl; R; and Ry are both methyl; Ry and Ry are both
-H; ' ‘ .
25 R, and R; are both 2,3-dimethoxyphenyl;.R3 and R, are both methyl; R7 and Rgare
both -H; ' .
R. and Rj are'both 2,3-dimethoxyphenyl; R3 and R, are both methyl; R7 is methyl;
Ry is -H; - by
R, and R, are both 2,5-diflucrophenyl; R3 and R4 are both methyl; Ry and Ry are both
30 -H;

R; and R, are both 2,5-difluorophenyl; Rs and R4 are both methyl; Ry is methyl; Rgis
-H;



R1 and R2 are both cyclobutyl; R3 and R4 are both nmethyl; R7 and R8 are
both -H -29- R, and R2 are both cyclopentyl;, R3 and R4 are both nethyl;
R7 and R8 are both -H, R, and R2 are both cycl ohexyl; R3 and R4 are both
methyl; R7 and Rs are both -H, R and R2 are both cycl ohexyl; R3 and R4 are
both phenyl; R7 and R8 are both -H R and R2 are both nethyl; R3 and R4
are both nethyl; R7 and Rs are both -H 5 R and R2 are both nethyl; R3 and
R4 are bowopD toopox4§13; R7 and R8 are both -H R and R2 aog/eeh/omsrhyl; R3
and R4 are both phenyl; R7 and Rs are both -H R and R2 are both t-butyl;
R3 and 124 are both nethyl; R7 and R8 are both -H, R and R2 are ethyl; R3
and R4 are both' nmethyl; R7 and Rs are both -H, or R and R2 are both
n-propyl; R3 and R4 are both nethyl; 11-7-,and R8 are both -H .10l n another
enbodi nent of the conpounds represented by formula (LI1) or (1V), Zi and Z2

Formi a (1113 5 1197 B0 2 5aiebRronb@vbgortnd Ks e S0k ot Rriner .
enbodi nent obothhH; conpounds represented by formula (I11) or 15(1V), Z3 and
742 DO B g s SRS h SRS L P, L AOTRRYDAS st S3 <9, Y,
t he conpoundsothent esented by formula‘filI'l) or (1V), RO, R10, and B.!! are
embodi nert - oft PR BB lHaS- PEpae ety By SFORAEF Lo TR TS R RE ar e
bot h NCCN ONodeRH; V\D 2008/ 024303PCT/ US2007/ 018378 - 30- | n anot her
enbodi nent OI?L; 'gﬂrl] H_lnc{mny r es %4%% bbo¥h Ehm[l I% &d\ﬁg mg%otﬁnﬂ X2 are both
) Ry and R; are both 2,5-dimethoxyphenyl; R; and R, are both methyl; Ry is methyl;
Reis -H;
10 Rj and R; are both cyclopropyl; R; and R4 are both methyl; R; and Rgare Igoth -H;
R, and R; are both cyclopropyl; R and Ry are both ethyl; R and Rgare bot-h -H;
R; and R; are both cyclopropyl; R; and R, are both methyl; Ry is mgthyl; Rgis -H;
“ Ry and R; are both 1-methyleyclopropyl; R; and Ry are both methyl; R; and Rgare
- both -H;
15 Rjand Rpare both 1- methylcyc10propyl R3 and R4 are both methyl; R7 is methyl
and Rgis -H; P
R and Rj are both l-methylcyclopropyl Rs and Ry are both methyl; Ry is ethyl and
Rgis -H; .
R, and R; are both 1-methylcyclopropyl; R3 and Ry are both meéthyl; Ry is #-propyl
20  and Reis -H; - '
R; and R are both 1-methylcyciopropyl; Rs and R4 are both methyl; Ry and R are

both methyl;
R; and R; are both 1-methylcyclopropyl; Rs and R, are both ethyl; Ry and Rgare
both -H; '
25 R;and R are both 1-methylcyclopropyl; Ra is methyl, and Ry is ethyl; R; and Rg are
bpth -H; .
R and R; are both 2-methylcyclopropyl; Rs and Ry are both methyl; R; and Rgare
both -H;
Ry and R; are both 2—phenylcyclopr0pyl R and Ry are both methyl; R; and Rg are
30 both -H; ' E
Ry and R are both 1-phenylcyclopropyl; Rs and Ry are both methyl; R; and R are
both -H;

R and R; are both ¢yclobutyl; R3 and Ry are both methyl; R; and Rg are both -H;



S(0)2ROC(0)Ri 0O or 5In another enbodithent of the conpounds represented by
formula -(V), X3 ' $S(0)2Rg. and 3(4 are both Il. Mre specifically, RO is
an optionally substituted al kyl. Even nore specifically, RO is nethyl. In
anot her enbodi ment of the conmpounds represented by forrmula (VIl), X5 is
-S(0)203(0)2-, -S(0)2S3(0)2-, -8(0)2N(R5)S(0)2, P(0). (ORI 2)0OP(0)(0OR1L2)",
10- P(0) (01142) SP(0) (OR12)-, or -P(0)(01142) N(R5)P(0) (OR12)-- In anot her
enbodi menfyoQbogiagegsonpounds represented by formul a (VIPET/USKPTO0IEKEI ), p(Vv),
(XV), or (XVl), both Zgroups are S. r In another enbodi nent of the
compounds represented by formula (VII), (X), (XII), (XIV), (XV), or (XVlI),
both Z groups are 0. 15In another enbodi nent of the conpounds represented
by formula (VII), X5 is -5(0)-, -5(0)2-, _-P(0)(01242)-. In one aspect,
X5 1S -5(0)2-. In one aspect, X5 is P(0)(01242)-. In another enbodi nent of
t he conpounds represented by fornula (VI1), X5 20is S(0)2RBS(0)2- or

- P(0) (01112) R13p¢ &) erzrmth) cyclopenpiieR zandditare xgthimethylsRe »xfR g@e Opth-Hin one

aspect, X5 iR, R4 R) R Eijc’%a(e%'ﬁ RRLZd R, are both methyl; Ry and Rg are both -H;
Ryand R, a:re both cyclohexyl; R3 and R4 are both phenyl; R; and Rg are both -H;
B.I and R; are both methyl; R; and R4 are both methyl; Ry and Rg are both -H;
5 R, and R; are both methyl; Rz and R4 are both ¢-butyl; R; and Rg are both -H;
R, and R; are both methyl; R; and R4 are both phenyl; Ry and Rg are both -H;
R, and Ry are both t-butyl; R and R, are both methyl; Ry and Rg are both -H;
R; and R; are ethyl; R3 and R, are both:methyl; Ry and Rg are both -H; or
R and R; are both n-propyl; Ry and R4 are both methyl; Ry and Rg are both -H.
10 In another embodiment of the compounds represented by formula (111} or
(IV), Z, and Z;, are both O.
In another embodiment of the compounds represénted by formula (IIT) or
(AV), Z; and Z; are both S.
- In ancther embodiment of the compouﬂds Ieprésented by formula (Iil) or
15 (IV), Z5 and Z4 are both O.
In another erﬁbodiment of the compounds represented by formula (III) or
(IV), Z3 and Z4 are both S. ' '
In another embodiment of the compounds represented by formula (1II) or
(IV), Rg, Ry, and R,; are each independently —H or an optionally substituted alkyl.
20 In another embodiment.of the compounds represented by formula (I1I), X;
and X4 are both . -

NCW]/CN TI/CN ”/Noz

H



- 31- I n anot her enbodi nent of the conpounds represented by formul a
(X), (XI) or (XIl), X6 is -10- or -N(R5)-. In one aspect, X6 1S -0- or
-NH-. In one aspect, X6 is -0-. In one aspect, X6 is -NH. I n anot her
enbodi ment of the compounds represented by forrmula (X), (XI) or (XI), X6
1S -S-. I n anot her enbodi nent of the conpounds represented by formula
(X)), (X)) or QAl), X6 is -C(R3)2-. I n anot her enbodi nent of the
conpounds wepreserted by fornmula (X) or (X)), X9 and Xl lpceoebalikss CH .
10l n anot her enbodi ment of the conpounds represented by formula ()C or
(XI'), X9 and X10 are independently -CH, -C(Cl-13)- or -C(CH2CH3)-.

Th anot her enbodi nent of the conpounds represented by formula QC), (XlI) or
(XI''), Rl and R2 are both phenyl; R3 and are both methyl; 15R1 and R2
are both phenyl; R3. 'ind RA are both ethyl; RlL and R2 are both

4- cyanophenyl; R3 and RA are both nethyl; Rl and R2 are both

4- et hoxyphenyl ; Reanpteer Rantmdends ofi theepmploundRireprederRed by forpota(TV), X,

4- cyanophenyl . are both methyl; Rl and R2 are both

2, 5-di net hox%%ﬁ#@lg?&and RA are both nethyl; 20R1 and R2 are both
3-cyanophenyl; R3 and R 4 are both nmethyl; Rl and R2 are both
3-fluorophenyl; R3 andpnNgA are bgith nmet hyl ;c\Rl and RZ2 mbg both

4- chl orophenyl ; -R3 and RA bot h mat,t]yr; Rl andﬂ?{are bot h

2- di met hoxyphenyl ; R3 and are bath thyl; Rl d R2 are both

3-net hoxyphenyl; R3 and RA @re both metlhyl; 25R d R2 are both

2, 3-di met hoxyphenyl ; R3 and R4 are both-nethyl; R. and R2 are both

2

2

g1 w

, 5-di fl uorophenyl; R3 and RA are both nmethyl; Rl and R2 are both

, 5-di chl orophehyl; R3 and RA are both nethyl; F RlL and R2 are both

2, 5-di net hY4Phenyl ; R3 and RA are both nethyl; Rl and R2 are both

cycl opropyl;- R3 and R4 are both nethyl; 30Rl and R2 are both cycl opropyl;
R3 and R 4 are both ethyl; R and R2-are both 1-nmethylcyclopropyl;. R3 and
RA are both methyl; ' R, and RE@=Bshoth 1-1EPHyPcyci opropyl; R3 and RA
are both ethyl; R1L and R2 ar® both 1 -netlyl cyclopropyl; R3 is nmethyl, and
RA is ethyl;

, or
5 In another embodiment- of the compounds represented by formula (V), X3

/é(bjzRe‘

and X, are both ” . More specifically, Ry is an optionally substituted
alkyl. Even more specifically, Ry is methyl.
: In another embodiment of the compounds represented by formula (VID), X5 is
-8(0):08(0)z-, -S(0)288(0)z-, -S(0)2NR5)S(O)s, P(O)(OR12)OP(OYOR,2)-,
10 -P(O)(ORuz)SP(OXOR2)-, or -P{ONOR12)N(R5)P(O)(OR12)-.
In another embodiment of the compounds represented by formula (VID), CX),
(XII), XIV), (XV), or (XVI), both Z g:r&?ups are S. -
In another embodiment of the gémpounds represented by formula (VII), (X),
CKID), (XIV), (XV), or (XV1), both Z groups are O.
15 In another embodiment of the compounds represented by formula (VID), X5
is
-5(0)-, —S(0)z-, or -P(O)(OR;2)-. In one aspect, X5 is ~S{O)z-. In one aspect, X is
-P(O)(OR12)-. -
In another embodiment of the compounds represented by formula (VII), X5
20 s
-S(O)2R13S(O)2— or -P(O){(OR2)R13P(0O)(OR;2)-. In one aspect, X5 is -
S(O)R35(0)2-. In one aspect, Xs is -P(O)(OR12)R;3P(O)(OR}2)-.



WD 2008/ 024303PCT/ 1 TS2007/ 018378 -32- R and R2 are both

2-met hyl cycl opropyl; R3 and R 4 are both nethyl; R and R2 are both

2- phenyl cycl opropyl; R3 and 124 are both nmethyl; Rl and R2 are both

1- phenyl cycl opropyl; R3 and 124 are both nethyl; R1L and R2 are both
cyclobutyl; R3 and R4 are both nmethyl; 5R1 and R2 are both cycl opentyl; R3
and R4 are both nmethyl; R and R2 are both cycl ohexyl; R3 and 124 are both
met hyl ; RW®Hd8/R23&r e bot h cycl ohexyl; R3 and R4 are b®CAUSR@WAYISZTSRI and R2
are both methyl; R3 and R4 are both nethyl; Rl and R2 are both nethyl; R3
and R 4 are both t-butyl; 10RlL and R2 are both nethyl; R3 and R 4 are both
phenyl; Rl and R2 are both t-butyl; R3 and R4 are both nethyl; RlL and R2
are ethyl; R3 and R4 are bothnethyl; or Rijand R2 are both n-propyl; R3 and
R 4 are both nethyl. In another enbodi ment of the conpounds repreeented by

formula (XI) or ( X7 and re both .-0- or -N(R3)-. .l aspect,
" and X are both ki efoffitalSr Bt EatBhhs ReprBleg M oimorh B 080>
anot her enbogti(®Eht Xeis HheoredifRou nbisoneeppees Shtie dObyr fNHIL lrofdspeay X{ Xl | ) ,
X7 antl Xg ar.e_pot .1 nanot her enbodi nent of the conpounds

repr esented ngBf'o?nrr%TeaasF%t)XE)}s_ K1), X7 and X8 are both -C(R5)2-.

I n anot her enbodilmembthet etnbedicenpoilthe sompqpunes eertresntegd Hydbimbhla (XXKICKDor
(3al1), %31 oe},r& §1% %r_es_bot h N | n anot her enbodi nent of the
conpounds représénted By formula (XI11), the conpounds are represented by
formula (XI11A): IRSRetHer embodiment of thle tompounds represenidd, by, forrRnlAIEXY; (KI)

or {XII}, X is —C(Rs)2-.
In another embodiment of the compounds represented by forrnula (X) or
(XI), Xy and X9 are both —CH-.
10 In another embodiment of the compounds represented b'y formula (X) or
(XI), Xy and Xy are independently —-CH-, —-C(CH3)- or -C{CH,;CHj)-.
In another embodiment of the compounds represented by formula {X), (XI)
or (XII},
R, and R; are both phenyl; Rj El?d R, are both methyl;
15 R; and R; are both phenyl; Ra. and R4 are both ethyl;
R; and R; are both 4-cyanophenyl; R3 and R4 are both methyl;
R and R; are both 4-methoxyphenyl; R3 and R4 are both methyl;
R, ‘and R; are both 4-cyanophenyl; R;3 and R4 are both methyl;
R; and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl;
20 R; and Ry are t;oth 3-cyanophenyl; R; and R4 are both methyl;'
R, and R; are both 3-fluorophenyl; Rs and R4 are both methyl;
R; and R; are both 4-chlorophenyl; R3 and R4 are both methyl;
R, and R, are both Z-dimethoxyphenylg Rj3 and R4 are both methyl;
R, and R; are both 3-methoxyphenyl; R3 and R, are both methyl;
25 R and R; are both 2,3-dimethoxyphenyl; R3 and R, are both methyl;
R, and R are both 2,5-difluorophenyl; R3 and R, are both methyl;
R; and R; are both Z,S-dichlorgphe'nyl; Rs and R4 are both methyl;
R, and R, are both 2,5—dimeth§l'phenyl; Rs and Ry are both methyl;
R, and R; are both cyclopropyl; Ri and R4 are both methyl;
30 Ry and R; are both cyclopropyl; R3 and R4 are both ethyl;
R and R; are both 1-methylcyclopropyl; R and R4 are both methyl;
'R; and R are both l-methylcyclopropyl;. R3 and R4 are both ethyl;
R, and R; are both 1-methylcyclopropyl; R; is methyl, and R4 is ethyl;



0 25Rel . (XHIA). .iti..; . I n anot her enbodi nent of the ' Conpounds
represented by fornmula (XI11), the conpounds are represented by formul a
(XI1rB): WD 2008/ 024303PCT/ 1152007/ 018378 -33- SR5RsS ||

............. -41,........ ,........ N...,..,_ R 3WN,,,,

........... - . - .-, .. RINNThASN ITTTT 0.01 Mre
specifically, R13 is a substituted or unsubstituted Cl-C6 al kyl ene group.
Even nor e Vépawbhidael y, R13 1S - CH2-. | n anot lroT/EsTbOMisEesnt of the

conpounds represented by formula (cm, the 5 conpounds are represented by
formula (XITIC: in RRsHNn5 \ R 111 RB3c 0\ \ R2

-32-

R} and Rz are both 2-methylcyclopropyl; R3 and R, are both methyl;
R and R; are both 2—phcnylcyclopr0py1 Rj and Ry are both methyl;
R, and R; are both l—phenylcyclopropyl R3 and Ry are both methyl;
R, and Ry are both cyclobutyl, R; and R4 are both methyl;
5 R; and R; are both cyclopentyl; Ra and R4 are both methyl; 4
R, and R; are both cyclohexyl; R; and R4 are both methyl;
R, and R; are both cyclohexyl; Rz and R4 are both phenyl;
R, and R; are both methyl; R; and R4 are both methyl;
R, and R; are both methyl; R; and R4 are both r-butyl;
10 R, and Ry are both methyl; R; and R4 are both phenyl;
R, and R; are both s-butyl; R3 and R, are both methyl;
R, and R; are ethyl; R3 and R4 aref:o&';nethyl; or
R, and Ry are both n-propyl; Rs and R4 are both methyl.
In another embodiment of the compounds represénted by formula (XT) or
15 (XID), X5 and X3 are both —O- or —N(Rs) In one aspect, X7 and X3 are both —-N(H)-..
In one aspcct X and X3 are both -O- .
In another embodiment of the compounds represented by formuta (XI) or
(X1I}, X7 and X5 are both —5-.
In another embodiment of the compounds represented by formula (XTI) or
20 (XiD, X7 and X3 are both —-C(Rs)z--
In another embodiment of the compounds represented by formula (3{I} or
(XII), Xy and X, are both N.
In another embodiment of the compounds represented by formula (XIIT), the
compounds are represented by formula (XIIIA): |
Rg S

F
N N )j\
N/ \ﬁ/ \N ‘ Re

25 Rs L Ra, (X1IA).

. 'lJ.:- ‘)
In another embodiment of the compounds represented by formula (XIII), the

compounds are represented by formula (XIIIB):



R4 (XMC). More specifically, R26 is a phenyl group optionally substituted
(for exanple, with a lower alkyl, a |lower alkenyl, a lower allcynyl, a
C3-C8 cycl oal kyl, a C3-C8 cycl oal kenyl, phenyl (optionally substituted with
one or nore substituents selected 10fromthe group consisting of |ower

al kyl, hal o, cyano, nitro, am no, nono(lower alkyl)am no, di(lower

al kyl )am no, | ower al koxy, |ower hal oal koxy and -OH), benzyl (optionally
subst it ut 8¥0 MOBA243%e . or nore substituents sel ected fr @OTTER0QIOOLIPS
consisting of |ower alkyl, halo, cyano, nitro, am no, nono(l ower

al kyl')am no, di (Il ower al kyl)am no, |ower al koxy, |ower hal oal koxy and -CH),
a |lower haloallcyl, 15-C(0)NR2811.29, -311130C(0)R31, halo, -01130, - SRN,
cyano, nitro, haloal koxY, -C(0)1230, -NR2giR-Is, -C(0)OR 30 and
-0C(0)R30)or a Cl1-C6 al kyl group optionally substituted (for exanple, with
a lower alkyl, a lower alkenyl, a |ower alkynyl, a C3-CS cycloal kyl, a
C3-C8 cycl oal kenyl , phedyl (opﬁonal |y subst Reut ed th one or nore
substituents selected ffpomthe Igroup consi stiing of ljower al kyl, hal o,

cyano, 20nitro, am ng o(|l al syl )gm-N di r al kyl)am no, |ower
al | coxy, |ower hal koxy m?/t)enﬁ Ez,oghm)nal | y "Bybstituted with one
or nore substituents selectpd fronjthe grQup conpisting of |ower alkyl,

hal o, cyano, nitro, am no, gpno(lower al kyl)am ng, di(l OV‘fX‘LI kyl ) am no,

| ower al koxy, |ower hal oal koxy.and -OH), a | ower hal oal kyl", - C({ 0) NR28R29;

- NR30C( 0) R31Mog srecificgfiaRic jam subsiditedotunsubstititersh Ck 636 2 kylen@pRusgo Evé@( 0) 0R30
and -0C(C) R30a-. . o not her «enbodi nent of the conpounds

represent ed yrﬁ‘sregnﬁagy’&(ﬁ)]%ﬂ?ﬁéiconpo‘unds are represented by formul a
(XI'11D): SR5R6S RRvanaphar embodiment Rf the comppinds, reprepented By formula (X1II), the

s Neg 'gomponnds are’rgf)reserrted by féhn'ﬁiﬂ%@ﬁcy' IR2-1 0l 01

5 Rs R;sHN\ Re s
NN
R; N/ \ﬁ/ \ﬁ e \N R,
’ 0 o |
Ra Ry (XIIIC).

More specifically, Rz¢ is a phenyl group optionally substituted (for example, with a
lower alkyl, a lower alkenyl, a lower alkynyl, a C3-C8 cycloalkyl, a C3-C8
cycloalkenyl, phenyl (optionally substituted with one or more substituents selected

10 ° from the group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower
alkyl)amino, di(lower alkyl)amino, lower alkoxy, lo{ver haloalkoxy and -OH),
benzyl (optionally substituted with oné .or more substituents selected from the group
consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a lower haloalkyl,

15  -C(O)NRagRas, “NR3C(O)R31, halo, -OR3g, -SRag, cyano, nitro, haloalkoxy,
~C(O)R30, -NR2sR20, -C(O)OR3p and -OC{O)R3p)or a C1-C6 alkyl group optionally
substituted (for example, with a lower alkyl, a lower alkenyl, a lower alkynyl, a C3-
C8 cycloalkyl, a C3-C8 cycloalkenyl, phenyl (0pti0né111y substituted with one or
more substituents selected from the groﬁp consisting of lower alkyl, halo, cyano,

20  nitro, amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), benzy] (optionally suljstituteci with one or more substituents
selected from the group consisting of lower alkyl, halo, cyano, nitro, amino,
mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and
-OH), a lower haloalkyl, ~C(O)NR2sRz0; -NR3sC(O)R31; halo, -ORso, -SR3p, eyano,

. 25 nitro, haloalkoxy, ~C(O)Rap, -NRasR35,<C(O)ORsq and -OC(O)Rso).



" RBRA(XIIID). Mre specifically, R27 is -H 5In another enbodi nent of the.
conpounds represented by fornmula (XI11), the ft el conpounds are
represented by formula (XUTE): SS "OR N ?0 RN12-14R4AR2 (XITTE) More
specifically, R12 is an al kyl group optionally subsituted (for exanple,
with a lower alkyl, a |lower alkenyl, a lower allcyriyl, a C3-C8 cycl oal kyl,
a C3-C8 10cycl oal kenyl, phenyl (optionally substituted with one or nore
substit uem@2mebrcted fromthe group consisting of | owarctadseydzo1das o,
cyano, nitro, am no, nono(lower alkyl)am no,"'di(lower alkyl)am no, |ower
al koxy, | ower hal oal koxy and -OH), benzyl (optionally substituted with one
or nore substituents selected fromthe group consisting of |ower alkyl,
hal o, cyario.,,aitro, am no, nono(lower aklyl)antno, 15. di (| Oner
al kyl')am no, |ower al koxy, fO.er hal oal koxy and --OH), a |ower hal oal kyl,

- C(0) NR2gR29, 12. 31 hal o, -01230, -S1130, cyano, nhitro
hal oal koxY, -C( O%CQ Rdignent d by 6amPatndsAePressaig)Tdomelr D gy |
group opti onainhpmﬁlubsﬁcu&p&%t&fwfoeﬁgam DW th a lower alkyl, a |ower
al kenyl, a |l ower all cyng -CS cycloal kyl, a C3-C8 cycl oaI kenyl , phenyl
(optionally substituted W|th o or 2Q nore Bubstit@gents selected fromthe
group consisting of lo al kyll, hgl o,|27cyano? nitroll am no, nono(l ower
al kyl )am no, di (I ower | ) g il I hal oal koxy-and - CH),
benzyl (optionally Ribsti t%edml%}mre'wubstl rents sel ected from

t he group consisting of |ower alky§, hal cyarnio, nitro, am no, nono(l ower

al kyl )am no, di (I ower al kylgam no, |ower al koxy,r, ower }F\ﬁiﬁsoxy and
25-0H), a lower hal oal kyl, -C(0)NR28R29, - NR- SOC( 0) g3l , OR30, - SA30,
cyano, More specifically, Ry is -H.
5 In another embodiment of the compounds represented by formula (XIII), the
compounds are represented by formul4 ({IIE):
S S
A e I
- /P\
R N—N N—N R
1 | \P/ l 2
2N
Ra o) ORz Re (XIIE).

More specifically, R; 2 18 an alkyl group optionally subsituted (for example, with a
lower alkyl, a lower alkenyl, a lower alkyriyl, a C3-C8 cycloalkyl, a C3-C8

10 cycloalkenyl, phenyl (optionally substituted with one or more substituents selected
from the group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower
alkylyamino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy ard -OH),
benzyl (optionally substituted with one or more substituents selected ffom the group
consisting of lower aliy), halo, cyano,.nitro, amino, mono(lower alkyl)amino,

15, di(lower alkyl)amino, lower alkoxy, TQ)N.er haloalkoxy and -OH), a lower haloalkyl,
-C(O)NR23Rzs, -NR30C(O)R31, halo, -ORag, -SR3p, cyano, nitro, haloalkoxy,
_C(O)R30, -NRygRz5, -C(O)ORs0 and ~OC(O)Rs) or a phenyl group optionally
substitated (for example, with a lower alkyl, a lower alkenyl, a lower alkynyl, a C3-
C8 cycloalkyl, a C3-C8 cycloalkenyl, phenyl (optionally substituted with one or

20  more substituents selected from the group consisting of lower alkyl, halo, cyano,
nitro, amino, mono(lower alkyl)amino, di(fower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), benzyl (optionally substituted with one or more substituents
selected from the group consisting of lower alkyl,l halo, cyano, nitro, amino,
mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and

25  -OH), a lower halealkyl, -C(O)NR23gRap, -NR39C(O)R31, halo, -OR3g, -SRsp, cyano,



-35- nitro, hal oal koxy, -C(0)R30, -NR23R29, -C(0)OR30 and -0C(0)R30). Even
nore specifically, Rn is a phenyl group. In another enbodi nent of the
conpounds represented by forrmula (XII1), (XIIITA), (XinB), (Xnt), ()CH D) or
(XITTE), R and R2 are each an aryl group 5optionally substituted (for
exanple, with a [ower alkyl, a |ower alkenyl, a |lower alkynyl, a C3-C8

cycl oal kyl, a C3-C8 cycl oal kenyl, phenyl (optionally substituted with one
or nore sYEB2008/04B3s sel ected fromthe group consi sti ngCITUREI83EE | cyl ,

hal o, cyan, nitro, am no, nono(lower allcyl)am no, di(lower al kyDani no,

| ower al koxy, |ower hal oal koxy and -OH), benzyl (optionally substituted
with one or nore 10substituents selected fromthe group consisting of |ower
al kyl, hal o, cyano, nitro, am no, nono(lowsr al kyl)am no, di(lower

al kyl')am no, |ower al koxy, I ovver hal oal koxy and -OH), a | ower hal oal kyl,

0) NR2812 Eﬂ% hal oal k ,
303 R30, @g@%&&% é‘ﬁ"éﬁs’mg%% S eloRag, i i 0L KO
al kyl group m;clfmmléwl Esumphmugmdp(for exanple, with a 15l ower al kyl, a
e e U B B e B o Gl AL 7Y

phenyl (opti onaIIy % one or ted from
the group co@SEY) GUIEY), (CORKD), @UH;D) orHKHHE),wandRzmataoh aarafi'jmgroumno(l ower

207, berizyi oRissetd iliB e el Reitie R hISis L sl ML IRUEREY Sl ect ea
fromthe gr oalbyﬂﬂcwﬁ&@ tyrdpadifyl) m(&‘ﬂ%caad:ycjda,lkemal, heroyamt;ona]ljz swhstlam'cho
ronol over SLsHygl R AHCHRUSE SSHA M ARyl oS OR IR 1
-0R30, -SRA hglam,anwmm anhab,aabkmﬁqwer am@m))aﬂaﬁmﬁ;(lowm&mmnmccqmﬂmo and
subst 1 tut ed ERERy 1ot Ekent a2 I 0B B S Sl A R MR oY e
speci fi cHl | ysihituknots lselleatsd (i ﬂingrdlupéc)o,ns(sbﬂth lo(v)ﬂ hike), ,haKo) @dlnm) mtRS and 126
21 20N ¥ im0 B SARBCRERL B DS EYRRY M3 f apigo e o, b
phenyl ; R3 ahdo&¥oxy srdoait), adetast hal GORI, -€HO)NR,BeR -NBth(@Dﬁéﬁyﬂla;lo RORand 124
o e, Dot Sty Boef0 R ALRIBOND sNenoRi, B0, B MRcHRLE
and R2 are betdR4amdBnap hteqziyhn aJIRSl gmdp Rétianally lsobstitured (fpt gxam@6-wiRla and R2
g(r);ahbgt Ey%nil%eeﬁﬁf@?%gandﬁkﬁn %%{Mlha%tqggy&o%k%gg?gé%omz e
3-fl uor Ophenyj/qlomerafhdzhaﬁyle(npndmaﬂlh sbdtityted W]th one or more substituents selected
. from the group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower
alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH),
benzyl (optionally substituted with one or more substituents selected from the group
20  consisting of lower alkyl, halo, cyano, nito', amino, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a lower haloalkyl,
-C(O)NR25R29, -NR30,C(O)R3), halo, -OR30, -SR30,. cyano, nitro, haloalkoxy,
-C(O)Rap, -NR33Rz0, ~C(O)OR30 and ~-OC(O)R30). More specifically, R and R, are
each an optionally substituted phenyl; and R; and R, are each methyl or ethyl. Even
25  more specifically for formulas CXIIN T EXIIA), (XIIIB), (XIIIC), (XIIID), Rs and R
are both -H,
In another embodiment of the compounds represente;i by formula (XIII),
XIIA), (XIIB), (XIIIC), (XIIID) or (XIIIE),
R, and R; are both phenyl; Ra and R, are both methyl;
30 R, and R; are both phenyl; R3 and R4 are both ethyl;
R, and Ry are both 4-cyanophenyl; R; and R4 are both methyl;
Ry and R; are both 4-methoxyphenyl; R; and Ry are both methyl;
R, and R; are both 4-cyanophenyl: Ry and R4 are both methyl;



Rl and R2 are both 4-chloropheiayl; R3 and R4 are both nethyl; R and R2
are both 2-di met hoxyphenyl; R3 and R4 are both nethyl; R and 1t2 are both
3- met hoxyphenyl; R3 and R4 are both nethyl; RL and R2 are both

2, 3-di met hoxyphenyl; R3 and R4 are both nethyl; R and R2 are both
2,5.-difluorophenyl; R3 and R4 are both nethyl; R and R2 are both

2, 5-di chl orophenyl; R3 and R4 are both nmethyl; 10121 and R2 are both

2, 5-di mretwyl ptwanydos R3 and R4 are both nethyl; Rl and R2tasmoboisbrs

cycl opropyl ;. R3 and R4 are both nethyl; 121 and R2 are both cycl opropyl; R3
and R4 are both ethyl; RlL and R2 are both 1-nethylcycloprop.yl; R3 and Rl
are both nethyl; RlL and R2 are both 1-nethyl cycl opropyl; R3 and R4 are both
ethyl; 15R1 and R2 are both 1-nethy|cyc|qggppyl; R3is methyl, and R4 is
ethyl; RlL and R2 are both 2- nethylcyclopropyl R3 and R4 are both nethyl;

R and R2 are bot phen Olog ro are bot thyl; Rl and
R2 are both 1-ph yﬂ% %}t’B%yq tgx’&ﬁ)&ewfg%%n ﬂ?@&'rf?f’tgehl and R2 are
cyclopentyl: R and B Fzﬁébﬁﬂ’@hbﬁ“?ﬂmmawmﬂﬁéz‘; B Cyel ohexyl : Ra
cycl opentyl ; are me a ot h cycl ohexyl ;
and R4 are both net#A R23sp bgip-fuogp e“dbtlﬁ %@M‘é&?ﬁﬁ and R4 are both
Ehfﬂyl trI?I | andRSRZRaﬁl&l}apsrbbg’&lemrdﬁ% dlgjg&damﬁrbggﬂuﬁah ; th ﬁnfj R2R3are

oth nethy are u ar met hyl ;
and R4 are both pRefid R23 by @%@?WB?WI%QW% TS‘HBC‘%HL are both
met hyl; Rl and %mn&ﬁylboﬂ@mcbx AyB m%ammm nf¥thyl; Rl and R2
are both n-propyl; R3 and R4 are bot XI%?I'%} Mor e spe%lflcall for

F

formulas (Xl11), %Xﬂq%me(bﬂﬂ%)d‘m(’tkﬂc Ry a4 Ry 375 bothymigthyhiy R are

bot h -H 30I n anoah&tdnfm@tﬂ)bms di’ﬂudrbﬁheﬁ?mléﬂﬁi&ﬁﬁmﬁﬁﬁﬂﬁ*ﬂ by formla
(Xay) , or ( ot her enbodl ment of the

corrpounds r epr eseﬁv@ai %%/”F(?Pﬁm a d(‘%@‘??fph&("ﬂ/)& a&ﬁq%m Soth eyl _ 5 0) -
-37- I n @not her erpest REat bath 2 bemﬁetmapxwe@a R?ﬂfcﬁﬁﬁd}& e6thhyethor mul a ( XIV),

ﬁfa(;)? esgat fat)jwlz)i/ fo hﬁ‘?‘gR{a}é’\Q?j’a‘ "’YGL@\P)“"PV el;)KO ;5( B?(qu(irzrg)oungisn
anot her enbodi menR, afd Rhﬁemﬂ@rbﬁﬂiﬁﬁm%@yoﬂqmj a (XV) or
R, and R; are both 1-methylcyclopropyl; R3 and Ry are both methyl;
R, and R; are both 1-methylcyclopropyl; R3 and R4 are both ethyl;
15 R; and R; are both 1-methylcyclopropyl; Rj is methyl, and R4 is ethyl;
R; and R; are both 2-methylcyclopropyl; R3 and R4 are both methyl;
R, and R are both 2-phenyle§¢lopropyl; R; and Ry are both methyl;
R; and R; are both 1-phenyleyclopropyl; R; and R4 are both methyl;
R, and R; are both cyclobutyl; R3 and R4 are both methyl;
- 20 R, and R; are both cyclopentyl; R; and Ry are both methyl;
R) and R; are both cyclohexyl; R3 and R4 are both methyl;
R and Ry are both cyclohexyl; R; and R4 are both phenyl;
R, and R; are both methyl; R3 and R4 are both methyl;
R, and R are both methyl; R; and Ry are both s-buty];
25 R; and R; are both methyl; R3 and R, are both phenyl;
R and R; are both #-butyl; R; and Rsare both methyl;
R} and R; are ethyl; R3 and R4 are both methyl; or
R, and R; are both a-propyl; R3 and Ry are both methyl. More specifically
for formulas (XIIT), (XII1A), (XIIB), (XUIC) or (XIIID} , Rs and Rg are both -H. -
30 In another embodiment of thé:¢bmpounds represented by formula (XIV),
(XV), or (XVI), X34 is -C(O)-.
In another embodiment of the compounds represented by formula (XIV),
(XV), or (XVI), X4 is —S(0)-.



(XVI), R24 and R25 are each an al kyl group. In one aspect, R24 and R25 are
each nethyl or ethyl. In another enbodi nent of the conpounds represented by
formula (XV). or (XVlI), R24 and R25 are each -H 10Exenpl ary conpounds of
the invention are depicted in Table 1 below, including tautoners,
pharmaceutically acceptable salts, solvates, clathrates, hydrates,

pol ynor phs or prodrags thereof. Table 1. Conpound Nunber Structure 1 O
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In another embodiment of the compounds represented by formula (X1V),
(XV), or (XVI), X1a is —S(O)s-. |
In another embodiment of the compounds represented by formula (XIV),
XV), or XVD, X143 1s-P(O)(OR2)-..
5 In another embodiment of the gg‘ﬁlpounds represented by formula (XV) or
(XVI), Ry and Rys are each an alkyl group. In one aspect, Ry and Ryps are each
methyl or ethyl.

In another embodiment of the compounds represented by formula (XV) or
(XVD, Ra¢ and Rys are each —H.

10 Exemplary compounds of the invention are depicted in Table 1 below,
including tautomers, pharmaceutically acceptable salts, solvates, clathrates,

hydrates, polymorphs or prodrugs thereof.

Table 1:

Compound
Number
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In one embodiment, the compounds of the invention do not include the

compounds disclosed in the patents and patent applications listed in Table 2.

Table 2

Patent or Patent

Application No.

Publication No. Filing Date

Publication Date

U.8. 6,800,660

‘L_
T

U.S. 2005/0009920

Jaly 10, 2002

June 26, 2003

)
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U.5. 7,037,940 U.8. 2003/0119914 | May 14, 2004 January 13, 2005
U.S. 11/244,324 U.8. 2006/0122183 | October 5, 2005 | June 8, 2006
U.S. 6,762,204 U.S. 2003/0045518 | July 10, 2002 March 6, 2003
U.8.6,924,312 U.S. 2003/0195258 | January 15, October 16, 2003 ~
_ 2003 ' '
U.S. 7,001,923 U.S. 2004/0235909 | March 18, 2004 | November 25, 2004
U.8. 117244,427 U.8. 2006/0116374 | October 5, 2005 | June 1, 2006
U.S. 6,825,235 U.S. 2003/0069225 | July 10, 2002 April 10, 2003
U.S. 7,074,952 U.S. 2004/0229,952 March 24, 2004 | November 18,2004
U.S. 11/440, 429 Not‘published May 24, 2006 Not published
U.S.11/157,213 U.S. 2006/0135595 | June 20, 2005 June 22, 2006
U.S. 11/432,307 Not published May 11, 2006 Not published

As used herein, the term “alkyl” means a saturated straight :chajn or branched
non-cyclic hydrocarbon having from 1 to 10 carbon atotns. Representat_i've saturated
straight chain alkyls include methyl, ethyl, n-bropyl, n-butyl, n-pentyl, n-hexyl, n~

5  heptyl, n-octyl, n-nonyl and n-decyl; while saturated branched alkyls include
isopropyl, sec-butyl, isobutyl, terr-butyl, isopentyl, 2-methylbutyl, 3-methylbutyl, 2-
methylpentyl, 3-méﬂ1y1pcntyl, 4-methy1pentyi, 2-methylhexyl, 3-methylhexyl, 4-
methylhexyl, 5-methylhexyl, 2,3- dimethylbutyl 2,3-dimethylpentyl, 2,4- .
dimethylpentyl, 2,3-dimethylhexyl, 2, 4 dlmethylhexyl 2,5- dxmethylhexyl 2,2-

10 dimethylpentyl, 2,2-dimethylhexy], 3 3 dlmtheylpentyl 3,3-dimethylhexyl, 4,4-
dimethylhexyl, 2-ethylpentyl, 3-ethylpentyl, 2-cthylhexyl, 3-ethylhexyl, 4-
ethylhexyl, 2-methyl-2-ethylpentyl, 2-methyl-3-ethylpentyl, 2-methyl-4-ethylpentyl,
2-methyl-2-ethylhexyl, 2-methyl-3-ethylhexyl, 2-methyl-4-ethylhexyl, 2,2-
diethylpentyl, 3,3-diethylhexyl, 2,2-diethylhexyl, 3,3-diethylhexyl and the like, The

15  term “(C;~-Cg)alkyl” means a saturated straight chain or branched non-cyclic
hydrocarbon having from 1 to 6 carbon atoms. Representative (C;-Cglalkyl groups
are those shown above having from 1 to 6-carbon atoms. Alky!l groups included in
compounds of this invention may be optionally substituted with one or more

substituents.
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As used herein, the term “a.lkenyl” means a saturated straight chain or
branched non-cyclic hydrocarbon having from 2 to 10 carbon atoms and having at
least one carbon-carbon double bond. Representative straight chain and branched
(C3-Cig)alkenyls include vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl, 1-pentenyl,

5  2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-butenyl, 1-

" hexenyl, 2-hexenyl, 3-hexenyl, 1-heptenyl, 2-heptenyl!, 3-heptenyl, 1-octenyl, 2-
octenyl, 3-octenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-
decenyl and the like. Alkenyl groups may be optionally substituted with one ar
more substituents. '

10 As used herein, the term “alkyny!” means a saturated siraight chain or
branched non-cyclie hydrocarban having from 2 to 10 carbon atoms and having at
lease one carbon-carbon triple bond. _li{éﬁresentaﬁve straight chain and branched
alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl,
3-methyl-1-butynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 5-hexynyl, 1-heptynyl, 2-

15  heptynyl, 6-heptynyi, 1-octynyl, 2-0&ynyl, 7-octynyl, 1-nonynyl, 2-nonynyl, 8-
nonynyl, 1-decynyl, 2-decynyl, 8-decynyl, and the like. Alkynyl groups may be

optionally substituted with one or more substituents..
As used herejn, the term “cycloalkyl” means a saturated, mono- or polycyelic

alkyl radical having: from 3 to 20 carbon atoms. Representative cycloalkyls include
20  cyclopropyl, 1-methylcyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, dyclohe-ptyl,
cyclooctyl, cyclononyl, —cyclodecyl, octahydro-pentalenyl, and the like. Cycloaliyl
groups may be optionally substituted with one or more substituents, In some
embodiments, the cycloalkyl inclndes from 3 to 10 carbon atoms. In some
embodiments, the cycloalkyl includes from 3 to 8 carbon atoms. In some

25  embodiments, the cycloalkyl includesFrom 3 to 8 carbon atoms.

As vsed herein, the term “cycloalkenyl” means a mono- or poly- cyclic non-
aromatic alkyl radical having at least one carbon-carbon donble bond in the cyclic
system and from 3 to 20 carbon atoms. Representative cycloalkenyls include
cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl,

30  cycloheptadienyl, cycloheptatrienyl, cyclooctenyl, cyclooctadienyl, cyclooctatrienyl,
cyclooctatetraenyl, cyclononenyl, cyclononadienyl, cyclodecenyl, cyclodecadienyl,

1,2,3,4,5,8-hexahydronaphthalenyl and the like. Cycloalkenyl groups may be
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optionally substituted with one or mo#é substituents. In some embodiments, the
cycloalkenyl includes from 3 to 10 carbon atoms-. In some embodiments, the
cycloalkenyl includes from 3 to 8 calrbon atoms. In some embodiments, the
cycloalkenyl includes from 3 to 6 carbon atoms.

5 As used herein, the term “haloalkyl” means and alkyl group in which one or
more (including all) the hydrogen radicals are replaced by a halo group, wherein
each halo group is independently selected from —F, -Cl, -Br, and -L. The term
“halomethyl” means a methy] in which one to three hydrogen radical(s) have been
replaced b)-/ a halo group. Representative haloalkyl groups include trifluoromethyl,

10 bromomethyl, 1,2-dichloroethyl, 4-iodobutyl, 2-flucropentyl, and the like.
As used herein, an “alkoxy” is an alkyl group which is attached to another
moiety via an oxygen linker.
As used herein, a “haloalkoxy™ is a haloalkyl group which is attached to

: : . el -
another moiety via an oxygen linker. **
15 As used herein, the term an “aromatic ring” or “aryl” means a hydrocarbon

monocyclic or polyeyclic radical in which at least one ring is aromatic., Examples of
suitable aryl groups include, but are not limited to, phenyl, tolyl, anthracenyl,
fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused carbocyclic
moieties such as 5,6,7,8-tetrahydronaphthyl. " Aryl groups may be optionally
20  substituted with one or more substituents. In one embodiment, the aryl group is a 6-
. 14 membered ring. In one embodimeﬁt, the aryl group is a monocyclic ring,
wherein the ring comprises 6 carbon atoms, referred to herein as “(Cg)aryl.”

As used herein, the term “aralkyl” means an aryl group that is attached to
another group by a (C;-Cglalkylene group. Representative aralkyl groups include

25  benzyl, 2-phenyl-ethyl, naphth-3-yl-methyl and the like. Arafkyl groups may be
optionally substituted with one or more substituents.

As used herein, the term “alkylene™ refers to an alky! group that has two
points of attachment. The term “(C;-Cg)alkylene” refers to an alkylene group that
has from one to six carbon atoms. Straight chain (C;-Cg)alkylene groups are

30 preferred. Non-limiting examples of alkylene groups include methylene (-CH;-),
ethylene (-CH,CH,-), n-propylene (-CH2CH,CH,-), isopropylene (-CH,CH(CHs)-),
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and the like. Alkylene groups may be optionaily substituted with one or more
substituents.

As used herein, the term "heterocyclyl” means a monocyclic (typically
having 3- to 10-members) or a poly;:yfpiﬁlié (typicalty having 7- to 20-members)
5 heterocyclic ring system which is either a saturated ring or an unsaturated non-
aromatic ring. A 3- to 10-membered heterocycle can contain up to 5 heteroatoms;
and a 7- to 20-membered heterocycle can contain up to 7 heteroatoms. Typically, a
heterocycle has at Jeast on carbon atom ring member. Each heteroatom is
independently selected from nitrogen, which can be oxidized (e.g., N(O)) or

10 quaternized; oxygen, and sulfur, including sulfoxide and sulfone. The heterocycle
may be attached via any heteroatom or carbon atom. Representative heterocycles
include morpholinyl, thiomorpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
piperaziny!, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyrindinyl, tetrahydropyrimidinyl,

15  tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like. A heteroatom may be
substituted with a protecting group knownto those of ordinary skill in the art, for
example, the hydrogen on a nitrbgen'i%a-'ﬁ' be substituted with a tert-butéxycarbonyl
group. Furthermore, the heterocyclyl may be optionally substituted with one or
more substituents. Only stable isomers of such substituted heterocyclic groups are

20  contemplated in this definition. In some embodiments, I;ile heterocyclyl includes
from 3 to 10 ring atoms and 1-3 heteroatoms selected from N, O or S. Insome
embodiments, the heterocyclyl includes from 3 to 8 ring atoms and 1-3 heteroatoms
selected from N, O or S. In some embodiments, the heterocyclyl includes from 3 to
6 ring atoms and 1-3 heteroatoms selected from N, O or S.

25

LI

As used herein, the term “heteroaromatic”, “heteroaryl” or like terms means
a monocyclic or polycyclic heteroaromatic ring comprising carbon atom ring
members and one or more heteroatom ring members. Each heteroatom is
independently selected from nitrogen, which can be oxidized (e.g., N(O)) or
30 .gquaternized; oxygen; and sulfur, includling sulfoxide and sulfone. Representative
heteroaryl groups include pyridyl, 1-oxo-pyridyl, furanyl, benzo[1,3]dioxolyl,
benzo[1,4]dioxinyl, thienyl, pyrrolyl, oxazolyl, imidazolyl, thiazolyl, a isoxazolyl,
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quinolinyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, a itn'azinyl,
triazolyl, thiadiazolyl, isoquinolinyl, indazolyl, benzoxazolyl, benzofuryl,
indolizinyl, imidazopyridyl, tetrazolyl, benzimidazolyl, benzothiazolyl,
benzothiadiazolyl, benzoxadiazolyl, indolyl, tetrahydroindolyl, -azaindolyl,
imidazopyridy), quinazolinyl, purinyl, pyrrolo[2,3]pyrimidinyl,
pyrazolo[3,4]pyrimidinyl, imidazo[1,2-a]pyridyl, and benzothienyl. 1n one
embodiment, the heteroaromatic ring is selected from 5-8 membered monocyclic
heteroaryl rings. The point of attach:gp'}';t of a heteroaromatic or heteroaryl ring to
another group may be at either a carbon atom or a heteroatom of the heteroaromatic
or heteroaryl rings. Heteroaryl groups may be optionally substituted with one or
more substituents.

As used herein, the term “(Cs)heteroaryl” means an aromatic ring of 5
members, wherein at least one atom in the ring is a heteroatom such as, for example,
oxygen, sulfur or nitrogen. Representative (Cs)heteroaryls include furanyl, thienyl,
pyrrolyl, oxazolyl, imidazolyl, thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyrazinyl, triazolyl, thiadiazolyl, and the like.

As used herein, the term “(Cg)heteroaryl” means an aromatic n'ng' of 6
members, wherein at least one atom in the ring is a heteroatom such as, for example,
oxygen, nitrogen or sulfur. Representative (Cg)heteroaryls include pyridy-l,
pyridazinyl, pyraziny], triazinyl, tetrazinyl and the like. '

As used herein, the term “hetegggi'a]kyl” means-a heteroaryl group that is
attached to another group by a (C.—Cﬁjalkylene. Representative heteroaralkyls
include 2-(pyridin-4-yl)-propyl, 2-(thien-3-yl)-ethyl, imidazol-4-yl-methyl and the
like. Heteroaralkyl groups may be optionally substituted with one or more
substituents.

As used herein, the term “halogen” or “halo” means -F, ~Cl, -Br or’-I,

Sujitable substituents for an alkyl, alkylene, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocyclyl, aryl, aralkyl, heteroaryl, and heteroaralkyl groups are
those which will form a stable compound of the invention. E:;cémples of substituents
for an alkyl, alkylene, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycly], aryl,
aralkyl, heteroaryl, and heteroarylalkyl include an optionally substituted alkyl, an
optionally substituted alkenyl; an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally s_ubstituted cycloalkenyl, an optionally
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substituted heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted heteraralkyl, a
haloalkyl, -C{(O)NR3zgR29, -C(S)NR28R35, -C(NR32)NR25R 9, -NR30C(O)R31, -
NR30C(8)R31, -NR3pC(INR32)Ra;, halo, -OR3¢, cyano, nitro, haloalkoxy, -C(O)R3p,
-C(8)Ra0, -C(NR32)R30, -NR28R39, -C(O)OR3p, ~C(S)OR3p, -C(NR32)ORa0,
-OC(O)Rz0, -OC(8)R30, -OC(NR32)R30, -NR30C(O)NR25R 29, -NR30C(SINR2gR 15,
-NR3pC(NR32)NR23R 25, -OC(O)NR23R 25, -OC(S)NR25R 29, ~-OC(NR32)NR2:R 2,
-NR35C(O)OR31, -NR3C(S)OR31, -NR3pC{NR1z)OR31, -S{(O)nRao, ~OS(0)pR30,
-NR305(0)R30, ~S(O)pNR23R39, -OS(0)pNR2gR 29, or -NR3p5(0),NR2sRas,

In some embodiments, examples of substituents for an alkyl, alkylene,
alkenyl, alkynyl, cycloalkyl, cycloalkéhyl, heterocyelyl, aryl, aralkyl, heteroaryl, and
heteroarylalkyl include an alky! (optionally substituted with one or more substituents .

“selected from the group consisting of phenyl, benzyl, halo, cyano, nitro, amino,

mono{lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and
-OH), an alkenyl, an alkynyl, a cycloalkyl, a cycloalkenyl, a heterocyelyl, an aryl
(optionally substituted with one or more substituents selected-from the group
consisting of lower atkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino,
di(lower alkylyamino, lower alkoxy, lower haloalkoxy and -OH), a heteroaryl, an
aralkyl (optionally substituted with one orl more substituents selected from the group
consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lower ha}loalkoxy and -OH), a heteraralkyl, a
haloalkyl, -C(O)NRzgR3zs, -C(S)NR2zRa9, -C(NR3z2)NR25Ra9, ~-NR30C(0O)R3,
-NR10C(S)R3), -NR30C(INR32)Ra), halo, -ORap, cyano, nitro, haloalkoxy, -C(O)Rap,
~C(8)R30, -C(NR32)R3, -NRzgR 29, -C{0)IORs0, -C(S)ORs0, -C(NR32)OR30,
-OC(O)R30, ~-OC(8)R3p, ~OC(NR3z)R3p, “NR30C(O)NR75Rz9, -NR30C(S)NR2zR 29,
-NR30C(NR32)NR2gR25, ~-OC(O)NR23R25, -OC(S)NR23Rz9, -OC(NR32)NR25R29,
-NR3pC(Q)OR3), -NR3gC(S)ORa1, -NR3¢C(INR32)OR31, -S(O)h}:(w, -0S(0),R30,
“NR3pS(O)pR30, ~S(O),NR25Rz29, ~OS(0),NR2gR29, or -NR1gS(O)pNR2R29.
Alternatively, the exemplary substituents include a lower alkyl (optionally
substituted with one or more substituents selected from the group counsisting of
phenyl, benzyl, halo, ¢yano, nitro, amine, mono(lower alkyl)amino, di(lower
alkylDamino, lower alkoxy, lower haloalkoxy and -OH), a lower alkenyl, a lower
alkynyl, a C3-C8 cycloalkyl, a C3-C8 cycloalkenyl, a 3-8 membered heterocyclyl,
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phenyl (optionally substituted with orie or more substituents selected ﬁom the group
consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)ammo,
di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and ~-OH}, a 5-6 membered
heteroa.ryl, a lower aralkyl (such as benzyl, and optionally substituted with one or
more substituents selected from the group censisting of lower alkyl, halo, cyano,
nitro, arnino; monéd{lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), a lower heteraralkyl, a lower hajoalkyl, ~-C(O)NR33R2,
-C(8)NR33R 29, -C(NR32)NR33R 29, -NR3C(O)R33, -NR30C(8)R3), -NR3pC(NR32)R31,
halo, -OR30, cyano, nitro, haloalkoxy, -C(O)R3o, -C(5)R3q, -C(NR32)R30, -NR33R 39,
-C{(O)ORag, -C(8)ORap, -C(NR32)ORag, ~-OC(O)R30, “-OC(8)Rz0, ~OC(INR32)R30,
-NR30C(O)NR33R20, NR30C(S)NR33R29, -NR3pC(NR32)NR13R29, -OC(O)NR;33R s,
-OC(8)NRaiRa9, ~OC(NR32)NR33R29, -NR3¢C(O)OR3), -NR3oC(S)OR31,
-NR30CINR32)OR3), ~S(O)nRao, -03(0)pR30, “NR30S(0);R30, -S(0);NR33Rz2s,
~-O8{0)pNR33R29, and NR:OS(O)!,NR33R29 Alternatively, the exemplary
substituents include a lower alkyl, a lower alkenyl, a lower alkynyl, a C3-C8
cycloalkyl, a CB-CSlcycloalkenyl, a 3-8 membered heterocyclyl, phenyl (optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amine, di(lower
alkyl)amiﬁo, lower alkoxy, lower haloalkoxy and -OH), a 5-6 mc-:mbcred heteroaryl,
a lower aralkyl (such as benzyl, and optionally substituted with, one or more
substituents selected from the group consisting of lower atkyl, halo, cyano, nitro,
amino, mono{lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), a lower heteraralkyl, a lower haloalkyl, -C{O)NR33Rz9,
-C(S)NRzRz0, -NR3,C(O)R3;, -NR3pC(S)R31, halo, -ORsp, -SRsq, cyano, nitro,
haloalkoxy, -C{(O)Rse, -C(8)R30, -NR25R20, -C(O)OR3g, -C(S)OR3g, -OC(O)Ray,
-OC(8)Rap, -OC(NR32)R30 and —NR;.UC(O)NRzngg Alternatively, the exemplary
substituents include a lower alkyl, a lower alkenyl, a lower alkynyl, a C3-C8
cycloalkyl, a C3-C8 cycloalkenyl, phenyl (optionally substituted with one or more
substituents selected from the group consisting of lower alkyl, halo, cyano, nitro,
amino, mono(lower alkyl)amino, di{lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), benzyl {(optionally substituted with one or more substituents
selected from the group consisting of lower al_kyl, halo, cyano, nitro, amino,

meno{lower alkyl)amino, di{lower alkyl)amino, lower alkoxy, lower haloalkoxy and
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-OH), a lower haloalkyl, -C(O)NR2z3R25, -NR30C(O)R3, halo, -OR30, -SR3o, cyano,
nitro, haloalkoxy, -C(O)Rag, ~-NR23Rz9, -C(O)OR3¢ and -OC(O)R3q.

wherein Rz;; and Rgg, for each occurrence are, independently, H, an
optionally substituted alkyl, an optib'r_f:c-i‘l.]y s'ubst-ituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionaily substituted heteroaryl, an optionally substituted aralkyl, or an
optionally substituted heteraralkyl; or Ry and Ry taken together with the nitrogen to
which they are attached form an optionally substituted heterocyclyl or optionally

-substituted heteroaryl;

R3p and R3; for each occurrence are, independently, H, an op.tionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl,
an optionally substituted cycloalkyl, an optionally substitut;ad cycloalkenyl, an
optionalty substituted heterocyclyl, an optionally substituted aryl, an opti.onalls-;'
substituted heteroaryl, an optionally.substimted aralkyl, or an optionally substituted
heteraralkyl; and . '_ ’

R3a, for each occurrence is, iﬁ&%pen;iently, H, an optionally substituted alkyl,
an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optic;nally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted heteraralkyl,
-C(O)Ra9, -C{ONR28R 25, -S(O)pR30, or —8(O)NRzsR25;

pislor2; and

his0, 1 or 2.

In some embodiments, Rag and Ry, for each occurrence are, independently,
H, an alkyl (optionally substituted with one or more substituents selected from the
group consisting of phenyl, benzyl, halo, cyano, nitro, amino, mono{(lower
alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), an
alkenyl, an alkynyl, a C3-C8 cycloalkyl, a C3-C8 cycloalkenyl, a 3-8 membered
heterocyclyl, a C6-C14 aryl (Optionbili‘;;;subétituted with one or more substituents
selected from the group consisting of lower alkyl, halo, cyano, nitro, amino,
mono(lower alkyl)amino, di(lower alkylamino, fower alkoxy, lower haloalkoxy and

-OH), a 5-14 membered heteroaryl, an aralkyl (optionally substituted with one or
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more substituents selected from the group consisting of lower alkyl, halo, cyano,
nitro, amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), or a heteroaralkyl; or Rzg and Rpg taken together with the
nitrogen to which they are attached form a 3-8 membered heterocyclyl or 5-6
5  membered heteroaryl; Rip and Ra, for each occurrence are, independently, H, an
alkyl (optionally substituted with one or r;mre substituents selected from the group
consisting of phenyl, benzyl, halo, cyano, nitro, amino, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, 'lpw'er‘haloalkoxy and -OH), an alkqnyl, an
alkynyl, a C3-C8 cycloalkyl, a CB-CgiES}cldalkenyl, a 3-8 membered héterocyc]yl', a
10 | C6-Cl4 aryl (optionally substiltuted with one or more substituents selected from the
' group consisting of lower alkyl,.halo, cyano, nitro, amino, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a 5-14 membered
heteroaryl, an aralkyl (optionally substituted with one or more substituents selected
from the group c;)nsisting of lower alkyl, halo, cyano, nitro, axﬁino, mono(lower
15  alkyDamino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), or a
hetercaralkyl; and Rip, for each occurrence is, iﬁdependently, H, an alkyl (0ptjona1'1y
substituted with one or more substituents selected from the group consisting of
phenyl, benzyl, halo, ¢yano, nitro, amino, mono(lower alkyl)amino, dilower
alkylamino, lower alkoky, lower haloalkoxy and -OH), an alkenyl; an alkynyl, a
20 C3-C8 cycloalkyl, a C3-C8 cycloalkenyl, a 3-8 membered heterocyclyl, a C6-Ci4
aryl (optionally substituted with one ,(')1_' more substituents selected from the group
consisting of lower alkyl, halo, cyang;' ‘;'{ifro! amine, mono(lower alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a 5-14 membered
heteroaryl, an aralkyl (optionally substituted with one or more substituents selected
25  from the group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower
alkyDamino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), or a
hetei-oaralk-yl, -C(O)R3q, ~-C(O)NR25R 29, -S(0)pRa0, or -S(0)pNR22R2s.

In some embodiments, Rz and Ryg, for each Uccurrcncé are, independently,
H,a lower alkyl (optionally substituted with one or more substituents selected from
30  the group conéisting of phenyl, benzyl, halo, cyano, nitro, aminoe, mono(lower
alkylamino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a
lower alkenyl, a lower alkynyl, a C3-C8 cyclealkyl, a C3-C8 cycloalkenyl, a 3-6
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membered heterocyclyl, phenyl (optionally substituted with one or more substituents
selected from the group consisting of lower alkyl, halo, cyano, niiro, amino,
mono(lower alk)'(l)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and
-0OH), a 5-6 membered heteroaryl, a lower aralkyl (such as benzyl, and optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino, di(lower
alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), or a lower heteroaralkyl, or
Ras and Rap taken together with the nitrogen to which they are attached from a 3-6
membered heterocyclyl or a 5-6 membered heteroaryl; Rao and R;; for each
occurrence are, independently, H, a lower alkyl (optionally substituted with one or
more substituents selected from the group consisting of phenyl, benzyl, ha]p, cyano,
nitro, amino, mono(lower alky])aminc{;—.di(lower alkylamino, lower alkoxy, lower
haloalkoxy and -OH), a lower alkenyl, a lbwer alkynyl, a C3-C8 cycloalkyl, a. C3-C8
cycloalkenyl, a 3-6 membered heterocyclyl, pheﬁyl (optionally‘subs'tituted with one
or more substituents-selected from the group consisting of lower alkyl, halo, cyano,
nitro, amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), a 5-6 membered heteroaryl, a lower aralkyl (such as benzyl,
and (optionally substituted with one or more substituents selected from the group
consisting of lower alkyl, halo, cyano, nitro, amino, mOno(lowér alkyl)amino,
di(lower .;:ﬂkyl)amino, lower alkoxy, lower haloalkoxy and -OH), or a lower
heteroaralkyl; and Rs;, for each occurrence ié, independently, H, a lower alkyl
(optionally substituted with one or more substituents selected from the group
consisting of lower alkyl, halo, cyano, nitro, amino, mono(lowef alkyl)amino,
di(lower alkyl)amino, lower alkoxy, lqwcrl haloalkoxy and -OH), a lower alkenyl, a
lower alkynyl, a C3-C8 cycloalkyl, a: é}i—CS cycloalkenyl, a 3-6 membered
heterocyclyl, phenyl (optionally subs;cituted with one or more substituents selected
from the group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower
alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a 5-6
membered hetéeroaryl, a lower aralkyl (such as benzyl, and optionally substituted
with one or more substituents selected from the group consisting of lower alkyl,
halo, cyano, nitro, amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower
alkoxy, lower haloalkoxy and -OH), or a lower heteroaralkyl, -C(O)Rsp,
-C(O)NR2sR29, -5(0)pR30, or -S(O)NRzsRz0.

Nis
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In some embodiments, Rag EJ}Q,B.;Q, for.each oceurrence are, independently,
H, a lower alkyl (6ptionally substimtea:‘vwim one or more substituents selected from
the group consisting of phenyl, bénzyl, halo, cyano, nitro, ariino, mono(lowel':
alkyl)amino, di(lower alkyl)arnino, lower alkoxy, lower haloalkoxy and ~-OH), a
lower alkenyl, a lower alkynyl, a C3-C6 cycloalkyl, a C3-C6 cycloalkenyl, phenyl
(optionally substituted with one or more subs_'tituents selected from the group
consisting of lbwer alkyl, halo, cyano, nitro, amino, mono{lower alkyl)amino,
di(lower alkyl)amino, lower ailkoxy, lower haloalkoxy and -OH), or a lower aralkyl
(such as benzyl, and optionally substituted vnth one or more substituents selected
from the group consisting of lower alkyl, hala, cyano, nitro, amino, mono(lower
alkyl)amino, di{lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH); or Rz
and Rpg taken together with the nitrogen to which they are attached form a 5-6
membered heterocyclyl or a 5-6 membe.red heteroaryl; R3¢ and Ra; for each
occurrence are, independently, H, é.lg?asr‘eg alkyl (optionally substituted with one or
more substituents selected from the gmup consisting of phenyl, benzyl, halo, cyano,
nitro, amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), a lower alkenyl, a lower alkynyl, a C3-C6 cycloalkyl, a C3-C6
cycloalkenyl, phenyl (optionally substitutéd with one or more substituents selected
from the group consisting of lo{a;er alkyl, halo, cyano, nitro, amino, mono(lower
alkylarino, di{lower alk.yl)am'ino, lower alkoxy, lower haloalkoxy and -OH), or a
lower aralkyl (such as beﬁzyl, and optionally substituted with one or more
substituents selected from the group consisting of lower a}lky], halo, cyano, nitro,
amino, mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower
haloalkoxy and -OH); and Ra,, for each occurrence is, independently, H, a lower
alkyl (optionally substituted with one or more substituents selected from the group
consisting of phenyl, benzyl, halo, cyano, nitro, amino, moﬁz)(lower alkyl)amino,

di(lower alkyl)amino, lower alkoxy, lgwer haloalkoxy and -OH), a lower alkenyl, a

-lower alkynyl, a C3-C6 cycloalkyl, a C3-C6 cycloalkenyl, phenyl (optionally

substituted with one or more substituents selected from the group consisting of
lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino, di{lower
alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a lower aralkyl (such as
benzyl,and optionally substituted with one or more substituents selected from the

group consisting of lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino,

H I
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di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), ~-C(Q)R30,
~C(O)NRa2gRa2, -5(0)pR30, or -5(0)pNR2sR2s.

In some embodiments, Rog aﬁd Rag, for each occurrence are, independently,
H, alower alkyl (optionally substituted with one or more substituents selected from
5  the group consisting of phenyl, benzyl, halo, cyano, nitro, amino, mono(lower
alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), a
lower alkenyl, a lower alkynyl, phenyl (optionally substituted with one or more
substituents selected from the group consisting of lower alkyl, halo, cyano, nitro,
amino, mono(lower alkyljamino, di(lower alkyl)amino, lower alkoxy, lower -
10 haloalkoxy and -OH) or benzyl (optionally substituted with one or more substituents
selected from the group consisting of lower alkyl, halo, cyano, nitro, amino,
mono(lower alkyl)amino, di(lower alkyl)amino, lower alkoxy, lower-haloalkoxy and
-OH); or R;3 and Ras taken together with the nitrogen to which they are attached
form a 5-6 membered heterocyclyl or a 5-6 memlsered heteroaryl; Rap and Rj; for
15  each occurrence are, indeperidently,-‘l'-'li"'.é'i {ower alky! (optionally substituted with one
or more substituents selected from the group consisting of phenyl, benzyl, halo,
¢yano, nitro, amino, mono(lower élkyl)arnino, di(lower alkyl)amino, lower alkoxy,
+ lower haloalkoxy and -OH), a lower alkenyl, a lower alkynyl, phenyl (optionally
substituted with one or more substituents selected from the group consisting of
20  lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino, di(lower
alkyDamino, lower alkoxy, lower haloalkoxy and -OH), or benzyl (optionally
substituted with one or more substituents selected from the group consisting of
lower alkyl, halo, cyano, nitro, amino, mono{lower alkyl)amino, di(lower
alkyl)amino, lower alkoxy, lower haloalkoxy and -OH); and Rj,, for each
25  occurrence is, independently, H, a lower alkyl (optionally substituted with one or
more substituents selected fr01;1 the group consisting of phenyl, benzyl, halo, cyano,
nitro, amino, mono(lower alkyl)aming, di(lower .;,llkyl)amino, lower alkoxy, lower
haloalkoxy and -OH), a lower'alken‘ﬂ‘,;’i'éfil'ower alkynyl, phenyl (optionally
substituted with one or more substituents setected from the group consisting of
30  lower alkyl, halo, cyano, nitro, amino, mono(lower alkyl)amino, di(lower
alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), or benzyl (optionally

substituted with one or more substituents selected from the group consisting of
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lower alkyl, halo, cyano, nitro, amino, mono{lower alkyl)amino, di(lower
‘alkyl)amino, lower alkoxy, lower haloalkoxy and -OH), -C{O)Rsg, ~C{O)NRzsRs0,
-5 (O)pR'_r,o, or -S(O)FNRzngg.

In some embodiments, Rap ang Ry, for each occurrence are, independently,
5 H, alower alkyl, a lower haloalkyl, a lower alkenyl, a lower alkynyl, phenyl or
benzyl; or Rys and Ryg taken together with the nitrogen to which they are attached
form a 5-6 membered ileterocyclyl or a 5-6 membered heteroaryl; Rsg and Ry, for
each occurrence are, independently, H, a lower alkyl, a lower haloalkyl, a lower
alkenyl, a jower alkynyl, phenyl, or benzyl; and Rs,, for' each accwrence is,
10 independently, H, a lower alkyl, a lower haloalkyl, a lower alkeﬁyl, a lower alkynyl,
phenyl, or benzyl, -C(O)Rap, ~-C{O)NR2sRa9, -S(O)pRap, or -S{O),;NRzsRz.

In addition, alkyl, cycloalky'], alkylene, a heterocyclyl, and any saturated
portion of a alkenyl, cycloalkenyl, alkynyl, aralkyl, and heteroaralkyl groups, may
also be substituted with =0, =8, =N-R3,.

15 ‘When a heterocyclyl, heteroaryl, or heteroaralkyl group contains a nitrogen
atom, it may be substituted or unsubstituted, When a nitrogen atom in the aromatic
ring of a heteroaryl group has a substi'i,_{u_;c_ént the nitrogen may be a.quaternary

nitrogen.

As used herein, the terms “subject”, “patient” and “mammal” are used
20  interchangeably. The terms “subject” and “patient” refer to an animal (e.g., abird
such as a chicken, quail o.r turkey, or a marnmal), preferably a mammal including a
non-primate {(e.g., a cow, pig, horse, sheep, rabbit, guinea pig, rat, cat, dog, and
mouse) and a primate (e.g., a monkey, chimpanzee and a human); and more
preferably a human. In one embodiment, the subject is a non-human animal such as
25 afarm animal (e.g., a horse, cow, pig or sheep), or a pet (e.g., a dog, cat, guinea pig
or rabbit). In a preferred embodiment, the subject is a human. '
As used herein, the term “lower” refers to'a group having up to four carbon
atoms. For example, a “Jower alkyl” refers to an alkyl radical having from 1 to 4
carbon atoms, “lower alkoxy’’ refers té “‘—-O-(C 1-Ca)alkyl and a “lower alkenyl” or ‘
30 “lower all_cynyj” refers to an a]kenyll gr@'l;f'.il:éyﬁyl radical having from 2 to 4 carbon

atoms, respectively. A "lower aralkyl" refers to an aryl group that is attached to
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U S. 11/157,213 U. S. 2006/ 0135595 June 20, 2005 June 22, 2006 U.S.

11/ 432, 307 Not published May 11, 2006 Not published As used herein,
the term"allcyl"™ means a saturated straight chain or branched non-cyclic
hydr ocarbon having from1 to 10 carbon 'atons. Representative saturated
straight chain alkyls include nethyl, ethyl, n-propyl, n-butyl, n-pentyl,
n- hexyl , wwizoosmaepsyl, n-octyl, n-nonyl and n-decyl; whCT/esmatauszsed
branched al kyl s include isopropyl, sec-butyl, isobutyl, ten-butyl,

| sopentyl, 2-nethylbutyl, 3-methylbutyl, 2- nethylpentyl, 3-nethylpentyl,
4- met hyl pentyl, 2-nethyl hexyl, 3-nethyl hexyl, 4- nethyl hexyl,
S-met hyl hexyl, 2, 3-di nethyl butyl, 2, 3-dingghyl pentyl, 2,4- dinmethylpentyl,
2, 3-di net hyl hexyl, 2, 41i met hyl hexyl , 2, 5-di net hyl hexyl, 2, 2-

10di et hyl pentyl, 2, 2-di nmet hyl hexyl, 3, 32di nt heyl pentyl, 3, 3-di net hyl hexyl,
4, 4- di met hwhhﬁhxwrouﬁbmar(ﬂmmlwlcnes Aet'lb%pﬁﬁ’ébb'arall%'lefem%b ReX Yibteroaryl

3- et hyl hexy et.hy] hex nmet hyl ¥

2- et hy1- 3- é?%“ﬁtB%trhs%ﬂ %fxr‘%we"&f R %é‘ﬂ%&]ﬁaff(ﬁ%ﬁﬁ‘t hyl - 2- et hyl hexyl ,
2- et hyl - 3- et hyI hiéatyds,indicared bmbnﬁs@&médi@p@uhds of the i6heRtibY bR AhH,

3, 3- dlethylh 3-di eth Ihexy and t he Ilke The

2-dieth
15term " (Cl %%/5? E‘W‘NWQ%‘%&{’&? g&? éY”é}EP‘E‘thP& P) ¢REPRY, Brdgxgibipbgnd

non-cycl ¢ hyrdﬁ@ﬁﬁﬁéms) AgyinBdé pRcled @rf afAEBreaE OMRote RERUBSRAL A Ve
(Cl-C6)allcyl groups are those shown above having from1 to &carbon atons.

Al kyl gr oup@™ TCFUCRIBRIHRIE BhBbigh ddeastive Rt o Wéﬁ{q Wpckedyviteonsmrr 51088 | y
substi t ut ed prbte&idEoGps. rm{aﬁlpﬁéwfshittétﬁé‘ﬁ%tectmg groups for hydroxy! groups

include benzyl, methoxymethyl, allyl, -Eﬁneﬂ)ylsﬂyl tert-butyldimethylsilyl, acetate,
and the like. Examples of suitable amine protecting groups include

10 benzyloxycarbonyl, tert-butoxycarbonyl, tert-butyl, benzy! and fluorenylmethyloxy-
carbonyl (Fmoc). Examples of suitable thiol protecting groups include benzyl, tert-
butyl, acetyl, methoxymethyl and the like. Other suitable protecting groups are well
known to those of ordinary skill in the art and include those found in T. W..Greene,
Protecting Groups in Organic Synthesis, John Wiley & Sons, Inc, 1981.

15 As used herein, the term “compound(s) of this invention™ and similar terms
refers to & compound of formula (I) through (XVI) and Table 1, or a
phannéceutically acceptable salt, solvate, clathrate, hydrate, polymorph or prodrug
thereof, and also include protected derivatives thereof.

The compounds of the 1nvcnhon may contain one or more chiral centers

20 ' and/or double bonds and, therefore, e>~;15t a§ stereoisomers, such as double-bond
isomers (l.e., geometric isomers), enantlorners or diastereomers. According 1o this
invention, the chemical structures depicted herein, including the compounds of this
invention, encompass all of the corresponding compounds’ enantiomers,
diastereomers and geometric isomers, that is, both the stereochemically pure form

25  (e.g, geometrically pure, enantiomerically pure, or diastereomerically pure) and
isomeric mixtures (e.g., enantiomeric, diastereomeric and geometric isomeric
mixfures). In some cases, one enantiomer, diastereomer or geometric isomer will
possess superior activity or an improved toxicity or kinetic profile compared to other
isomers. In those cases, such enantiomers, diastereomers and geometric isomers of

30  compounds of this invention are preferred. -
As used herein, the term “polymorph’ means solid crystalline forms of a

compound of the present invention or complex thereof. Different polymorphs of the

b1 -I'lh S

32 ,l'i'\."‘ .



- 48- As used herein, the term"al kenyl" neans a saturated straight
chai n or branched non-cyclic hydrocarbon having from2 to 10 carbon atons
and having at | east one carbon-carbon doubl e bond. 'Representative straight
chain and branched (C2-Ci o)al kenyls include vinyl, allyl, 1-butenyl,
2-butenyl, isobutylenyl, 1-pentenyl, 52-pentenyl, 3-nethyl-1-butenyl,

2- et hyl - 2-butenyl, 2, 3-di net hyl-2-butenyl, 1- hexenyl, 2-hexenyl,

3- hexenyl wobkoetszptmayl , 2- heptenyl, 3-heptenYl, 1-octenPCT/US20GBERyY| |
3-octenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-
decenyl and the like. Al kenyl groups may be optionally substituted with one
or More substituents. As used herein, the term"al kynyl" neans a
saturated strai ght chain or branched non-gyclic hydrocarbon haNiing from 2
to 10 carbon atons and- having at | ease one carbon carbon triple bond. :

Repr esent at h ched, a Ic | s..i ncl ude acetyl enyl |
prgpynyl I%ﬁt %%ﬁ’?bggﬁ %a%t yn;r}flﬁg%e ﬂP RAeh che ﬁl’r SpgéJtFFEF‘PR}? Iy bu%/ynyl
g- Ee nty ny! Pleﬂfebtgm }th;l:feﬁe-rh ehysmgdl prdpehtiex ynojlde, Hluﬁeahyﬂ)ahnezcﬂto stabfiithept ynyl ,

- hept ynyi oct non non

nonyﬁy?/, yl ?{QQ{ rd gh@ #ﬂ&§§ E?élétyr??%{ggxésﬁ‘ajqrﬁﬁc’%”z@fOKPH&?HéW;‘/'eroups may

be optionall wo@mbstanufat:anhngb tahd dizsolatiomeates (swb dahwéfRthioavailability) AS used’

herein, the C aturate cyclic al kyl
r adi cal anéﬁfg 7 Sgﬁy s?a%llg% 3%?%8{%%% EREVT g’%‘é’h“tagﬁa%wp&g ‘%’al kyl s

i ncl ude ZOCyhffcrpnmi}oquaimnHuhylﬂmyaldomge}fmhn dmy@babmbmlrapmly@lr}mnent yl,

cYcl ehexyl cloh cl.onon C

oct ahydr o- pe(l’(;j n§%§$%gne’n%fﬁ¥ %lctb%“ wkﬁ}{?od’é? ?ﬁ S%T}ﬁ%rﬂ?g)ﬂf“%%l’%‘b‘tl onal ly
substituted mcdhhmomlec}macmmecsaa@s,tthblue riwnblek mnssﬁnﬁgmtmdhémﬂnﬁ favbhad

cycl oal | cyl |n Iuds fro 3.to0 carb at ons sone nts, the
cycl oal kyl i BSL u%‘g F‘(’)emséo ﬂ'éelgm %ﬂaﬁ’b’ﬁ lBﬂ’if Staf]ﬂe g%lﬁﬁloﬂgﬁr?ﬁgﬁt:h:{gﬁt’ t he
cycl oal kYl italdEtsad onépolymadph m&nmarsbmaptmmtmbreakdown atMghlﬁﬁﬁﬁdhgay ei n t he

term"cyclo n ) jon-aromatd ¢ al kyI

r adi cal havﬁ!l?\g%a tPhﬁsé?aqgﬁ?egéefﬁgﬁpgﬁf%% C@&%@g%ﬁlﬁgrqcﬁﬁfrﬁe &clic system
and from3 taxaﬁipler;an@poﬂyatooptsmlﬂe}bemmhhélﬂ@fmynéodrﬁté@&nyﬁghﬂ Beahode

cycl opent eny nt a cl ohe C ohe di en
cycl ohept enycilfﬁcﬁggla ?E)t% \g!zsfﬁn%ée’ of§ unp Cﬁ tgﬁﬁe/ tﬁ%’rl y ﬁy? 1- ex i nyI
cycl ooct adi esgbg otc%rz;d ahehsibatlom ef\p-dmcleg/cﬁmoct at et raenyl, cycl ononenyl

cycl ononadi enyl ecen chode adle

1,2, 3, 4']% 8- hexahyd‘rl%enapeﬁ?lﬂa eter%ﬁ hﬁg e 1 3°°a?8%a?&%‘ﬁ\?fesa}toups may be
WO 2008/ 0243@3@@‘611&32&@11%1&37&& ﬂl@&xenlptliudenadt htylcmdmsstmc utmﬂa wi th one or

- Wsubst i t u‘:t‘owl%o epncsa%qgun n‘g nt 3d trrllc?n-g ale 1-1-1%/01c.=:cur1.l %gs from3 to
10 carbon atonmg  T'h Sofe. enodi inc udres from3 to 8

carbon atons. In As)mdérdnmdj Imantm “ctaiheate’ymbmlawgdundmcﬁthﬁdn'ssem om 3to 6

carbon atons. - 5As used he. term"h nd . al k gr oup
in which onaSFuPEk 4 nc nfﬁn héﬁ foymiofac %(tf? g%tg%e trhg nsas (rg%esr(% aced by

a hal o @toupshantads)aha leaeh gna$toncgjemlm(a§, a srdeq:mmdmtdrytrawleém&m from-
-F,-Br, and -1. het al; h ‘ to three
hydr ogen r adi cal (‘gf uﬁaver%"elleaﬁ re actke"c1r"]°ggaeaip'§’t1c eHEtthr g‘%m pﬁ%%hé‘s%l §t| ve

hal oal kyl grdnnpstwmcf ajckanpmuddlthatrcanhydhyolyze,lcﬁbdnamrmw;se1¢32t airdeh| or oet hyl ,

4 I odobut yl b]gl' UPL QR (;[r}{; ;}ﬁ of mew%?)ktg rovnile a C%Pﬁéneddotm%r ?A@nngrp

"al koxy" is anc’gfcﬁL group s a nol ety via an
oxygen | i nkefProdrugs mayAsecumedchﬁr@qm sugh;tdaatiomividsx plological chaditensk gt thgy oup

whi ch i s)qat t;%%fﬁ&'vet é%u%@%‘ﬁ{eu%eeat&’ﬁd‘{fb&sarh%lﬁ%;of’odr%%%s cohrhipldR§h erein,

the term an onat
this invention 1nclude but are not 11m1ted to, analogs or derivatives of compounds of .

formula (I) through (XVI) and Table 1 that comprise biohydrolyzable moieties such
as biohydrolyzable amides, biohydrolyzable esters, biochydrolyzable carbamates,
biohydrolyzable carbonates, biohydrolyzable ureides, and biohydrolyzable

30  phosphate analogues. Other examples of prodrugs include derivatives of compounds
of formula (I) through (XVI) and Table 1, that comprise -NO, -NO,, -ONO, or -
ONO; moieties. Prodrugs can typically be prepared using well-known methods,



nonocyclic or polycyclic radical in which at |least one ring is aromatic..
Exanpl es of suitable aryl groups include, but are not limted to, phenyl,
tolyl, anthracenyl, fluorenyl, indenyl, azulenyl, and naphthyl, as well as
benzo-fused carbocyclic noieties such as 5,6,7,8-tetrahydronaphthyl. Aryl.
groups may be optionally 20substituted with one or nore substituents. In
one 'enbodi nent, the aryl group is a 6- 14 nenbered ring. In one

enbodi meniyo 1dagoAatasl group i s a nonocyclic ring, whereipgTiUt@oo7iong7€onpri ses
6 carbon atons, referred to herein as "(C6)aryl." As used herein

the term"aral kyl" neans an aryl group that is attached to another group by
a (G -0C6)al kyl ene group. Representative aral kyl groups include 25 benzyl,

2- phenyl -ethyl, naphth-3-yl-methyl and thegplike. Arrayl groups may be
optionally substituted with one or nore substituents. As used
herein, the term'allgylene’ refers to an allc roup that-has two points
of attachrren?u.clhfﬁg’cisﬁﬁ%ﬁmgﬂ bbg)Bé{WF%ﬁgEDl?’é‘ﬁé&E?@SW APREGe group t hat
has from oneDiscosExy (9P 0721 PE4o SR aMahire€ BaiwbiffGl:, G8)-a) | cyl ene groups
are 30 preferred. ,Non-lim.ti ng exanp| es. of al kyl epne groups include

met hyl ene (- M), €f H@ﬂd&?éelt%%%@;%?t@lefr‘ﬂ%rl %‘y“?%‘i’réh? I@zéﬁm&@bﬁzable

i sopr opyl enearhide2Giihigtinlydable esk@”, "‘Biibﬂy@:h@zhbl@Qarbéiﬂéﬁ”?ﬂﬁo&fc@élﬁﬁb‘i@y be

optional |y substituted w 0 or .pore substjtuents. As used: herein, the
t gr m " het%r o%?ﬁ?‘}?ie‘%’ ﬁﬂ%’é&‘&yﬁ%ﬁ%lﬁ?ﬁ @ng E‘E’/‘BP)EAJP]WE‘WQ\PM?I‘BE aoaloger renber s)
or a pol ycyainear iry@hiie] ésyerNeurbiifatd -cattdndle; WRHREHSPhoRPRAE ERGYEIei C i Ng
systemwhich is either a.,saturated ring or_ an, unsaturated non- aromatic
ring. A 3- tffsﬂﬁllﬁﬁlﬁb%‘?%ﬂaﬁﬁtlé%%téle the AtoApgica) gty tsofiibe e9rBRAWEs: and
a 7- to 20- neihentds ipdrethatyihiouea AdeaisRbil pBpfled MHebE 08 A ThprowRi cal |y,
a heterocycl e has at..|east on carhon at i.ng menber. Each heteroatomis
independentlvat%f%'(%?l W FPBVRT EFotine R ﬁ”&g“r? %‘éo‘&ﬁ'%i%ﬂus(aé’f@?d,“c?{k 0)) or
%Oquat erlmi Zeﬁh;etabgljfgﬂ Bf ﬂﬁrjﬂcac&ug)‘, ﬂﬁproivﬁdlhptdlkd”,lQnﬁtdvfe@lﬂhﬂﬁgﬂﬂﬂaﬁiﬂnf ene. The
eterocycl e may be attached via any. eroatorn, or. carbon atom,

Repr es e%t ati rﬁ‘éffde‘?qf&ﬁ/‘&ﬂqa&gc”i‘;rf’é Ing%‘t ﬁbb‘?'l%‘ic W {“a?th\’eg?“ﬁbsr RSP A vive

pylr r ol : di nonl a bipligically deivd confiopad Bkayples Bf HOhp&bRzhble Bitaldsn idlme |

val erol act a

|, oxiranyl, oxetanyl K tetrahydyofurany] tetrahydropyranyl,
t et r ahydr opy VYR ARLRd fop ra%vlm#ai% ind ey ke gﬁ'a b
t et r ahydr ot hapylk Aapincadifiyttat byt h}&ﬁﬁes‘.ﬁEﬁ&hﬁé@Eﬂ?r}h?@wyﬁ%lsHh&rfsiciﬁdlﬁcﬁg Wi It h a
protecti gl oup lcnownto those ordi nary ski int rt, for exanple,
t he hydrlg’gen{’ %“?fiql‘?’('f)‘i?etl‘?“ {éyebgﬁghﬁﬁrﬁta&%ﬁa%l?w %St?réraﬁk)aﬁfﬁﬁ%%éﬂyl
group. Fur E) hestere) ed cﬁlbﬁn?@@ke%?{éﬁhﬁﬁs aﬁmobﬁ;}r@mmﬁaahlgmmb&bémmd avé t hI one
or nore substityents. On t .6 1sqners o uch, supstituted, heterocyclic
groups are ZB%th?’é?fgqoaltoé’ﬁ¥Pﬁfyfaiﬁ‘?1§esdé‘f SHF”E‘?do‘?ﬁl.lﬁF‘FFdéWC%ﬁBBH? ts, the
het er ocycl yl hydiekyiegahr@8) [2tdrécytlc hhdBetaloarEnAitndines, Bed polpahersningd. ect ed
fromN, O or S. In song enbogl IS, .the heterocycly] ingludes from3 to 8
ring atons and 1- $SKEY }Pedﬁlf‘ogésr@ | & SF?%'T'H‘N?’E% rtL%}.‘ 1!'}' ¢ shock
enbodi MeXy s, pidkEndRIEROL takybf dboal TBRBoD4lMms Intlddgfoligs aichms and 1- 3
het eroat oms sel ected fromN, or.S. 25 As used herein, the ter
"het er oar omaf PRSI Yo CRPHT ﬁFl?'SBW‘T‘S‘% u%ﬁ%er-wguﬁéeadng’dacmssy FEPL of
pol ycycli ¢ hgjeeifRa§iTBtgrételns MGel6dy Bh7 6, H370hdit) tisc AL, Grp7$/BiP;mrber s and one
or nore hetejo Ln r.s.. Eac teroatomis independently. sel.ected
fromnit rogehfpa]\%?zé%’h% ’c%’ﬁlqggﬁg i a;y??é’ﬂﬂ{”gg% fsg]W%gnTC%Pds inchease exprestion daad
inducible Hsp70. Functionally, the 70-kDa HSP (HSP70) family is a group of
25  chaperones that assist in the folding, transport, and assembly of proteins in the
cytoplasm, mitochondria, and endoplasmic.reticulum. Mcmbra:qe-bound Hsp70 In
humans, the Hsp70 family encompasé%:é?at least 11 genles encoding a group of highly
related proteins. See, for example, Tavaria, ef al., Cell Stress Chaperones,
1866;1(1):23-28; Todryk, ef al., Immunology. 2003, 110(1): 1-9; and Georgopoulos
30 and Welch, Annu Rev Cell Biol. 1993;9:601-634; the entire teachings of these
docurnents are incorporated herein by reference.
As used herein, an “Hsp70-responsive disorder” is a medical condition

wherein stressed cells can be treated by increased Hsp70 expression. Such disorders



30quat er ni zed; oxygen; and sulfur, inclacling sulfoxide and sul fone.
Representative heteroaryl groups include pyridyl, 1-oxo-pyridyl, furanyl,
benzo[ 1, 31clioxol yl, benzo[1, 4] di oxinyl, thienyl, pyrrolyl, oxazolyl,

i mdazolyl, thiazolyl, a isoxazolyl, WD 2008/ 024303PCT/US2007/018378 -51-
qui nolinyl, pyrazolyl, isothiazolyl, pyridazinyl, pyrimdinyl, pyrazinyl, a

triazinyl, triazolyl, thiadiazolyl, isoquinolinyl, indazolyl, benzoxazolyl,
benzofury ?ﬂﬁ% ;lnyl i m dazopyridyl, tetrazolyl, bpgagugidasnesrl
benzothlazoly enzothladlazolyl benzoxadi azol yl, inciplyl,

t et rahydroi ndol yl, azai ndol yl , 5|n1dazopyridyl, qui nazol i nyl, purinyl,
pyrrolo[2,3]pyrinidinyf, pyrazolo[3,4]pyrinidiny| i mdazo[ 1, 2- a] pyri dyl,
and benzot hienyl. in one enbodi nent, the heteroaromatic ring is selected
from 5-8 nmenbered nonocyclic heteroaryl rtngs. The point of attachuipint of
a heteroaromatic or heteroaryl ring to another gr may be at either a
carbon at om©8F b5 cpsed by ét"?ﬂ#‘ﬁed’ﬁf iet ol Reliarornenyoat. |11%9111f80€, Huenetrlpaitsd tor | ngs.

Het er oar y! gmhmﬁ]efmmasseomuhﬁﬂgbw d?s‘é@s%t P&ﬂ&&gnwdﬁﬁa@&ﬂ&(ﬂm
substituents. used herein, the ferm"(C5)het eroary means an

aromatic ri ﬁﬁ“sﬁflla%‘)aﬁ%ﬁ’ﬂi’eﬁes% Kpraedy’ ﬁdéﬁﬁebéﬁtnoéﬁébﬁl%maﬁw disreders,rgdi s a

het er oat om ik} n@frontuRbulaX AREHHes; Mﬁﬂrhmy%lﬁ]oiawc meramlsélér%g@n cnﬁﬁﬂé ;esentatl ve
(C5)heteroaryls I ncl ude f.uranyl thlenyl 15pyrrol yl oxazoF i'm dazol yl ,

t hi azol yP, iSSHBXES GypethermyinhsesthernyiaSim Hz@nylathwﬁcémwlradmrqnazo| yl,

t hi adi azol Yl expaiifle;idhBicbide toxin exposur®SmiSRdiAe n?u.!;.rrg’ m.tﬂgﬁmjraﬁﬁﬁl autoi
"(CB)heteroaryI" means an aronmatic ring of 6 ers, whereln at east one
atomin the drli‘eﬁ&:|1%f°a“91b(tbé13'f§§?bmf@1u@wgds°r paspsiesdannl e lisgygen, nitrogen or
sul fur. Representgishup dfuiiabRE qeé%ﬁkﬁyd_ﬁgﬁqggﬁe% or&bflis ggﬂX&ég@ﬁtﬁ'ﬁWé

pyrazi nyl, tr|a2|nyl tetrazi nyl used herein

"het ew al kyl ﬂsmnﬁ%mé@mmeu@dewet%@ diserder inyelned degradatoniadr gr oup by
a (C, - Capal kyduppe suase&r&'s@a&ﬁt éﬁﬁ@al %H?eﬁﬁﬁéhﬂﬁi@uﬁods Q%Ugﬁneuromuscular
2-(pyridin-4-yl)-pro hien-3 , azol -4-y -ne;gy and the
like. Heter daPHioR$); W%Eﬁﬂ%" fes@deﬁﬂq erf&rqbyalﬁéﬂwmeeaom eHn prrfermed nor e

25substi t Uer&%odﬁﬁeﬁﬁe& 8bR of sdd@rh&leltordahRARTe él{erath@d?sorcié‘r’% F, -d,
-Br or-1. Sui table substituents for an alk F kyl ene, al kenyl,

al kynyl , cydhelafxMzhegpensodissaspyiuntmgtos paiseassy Darkipgen sﬁlus%aspscw
het eroaryl, @&mﬁwﬂﬁeﬁx&ydm@ﬁfwm%enamﬁ@scm% alymés! afl@fa'ﬁhﬁaﬁt abl e

conpound of the i nvention es of substituents for an al ky
al | cyl en@, AREEAPL I%meler%mr%w;se%@yé?seauat@éwﬂﬁ Sq@ét%rcl%wn\}tpse aryl ,
aral kyl, het@oI®ytthtatighd N%%E&fe@@deﬂt@lel@ﬂordé?é;béﬂjﬁs@ﬁcﬂﬁﬁ epakdinpabst i t ut ed

al kyl, an optionally substituted al kenyl; an optional { substituted
al l cynyl , ann%lmqwqu;}%lﬁ%mlﬁwwe@%%a|WFS raghatinss [FHREAPPSWEDSt i t ut ed

cycloalkenyhnﬁgﬁoﬂghhgﬂqﬁhxheNﬂg2008/@g4303PCT/U82007/018378

In some embodiments, the Hsp70-responsive disorder is a disorder of protein

20  aggregation/misfolding, such as Alzheimers’ disease; Huntington’s disease,
Parkinson’s disease; spongiform encephalopathies; and the like.

In another embodiment the Hsp70 responsive disorder is a freatment or
condition which causes or may cause nerve damage. The compounds for use in the
methods of the present invention can be used to reduce or prevent (inhibit the onset

25  of) nerve damage (i.e., provide neuroprotection) in a subject i) suffering from a
condition which causes or may cause nerve damage or ii) receiving treatment which
causes or may cause nerve damage. In one aspect, the treatment which causes or
may cause nerve damage is radiation therapy. In another aspect, the treatrnent is
chemothereipy. In one aspect, the chemotherapy comprises administering an

30 antimitotic agent (e.g. vincristine, vinorelbine, paclitaxel, or a paclitaxel analog). In
one aspect, the chemotherapy comprisfs:administering paclitaxel. In another aspect,
the chemotherapy comprises administering a platinum derivative (e.g. cisplatinum,

carboplatin, or oxaliplatin). In certain embodiments, the cémpou.nds for use in the



-52- substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aral kyl, an
optionally substituted heteraral kyl, a haloallcyl, -C(0)NR28R29,

- C(S) NR28R29, - C(NR32) NR28R29, -NR30C(0)R31, - NR30C(S)R31,

- NR30C( NR32) R31, hal o, -OR30, cyano, nitro, haloal koxy, -C(0)R30,
5-C(S)R30, -C(NR32)R30, -NR281:129, -C(0)0R39, -C(S)O0R39, -C(NR32)0R30,

- 0C( 0) R30, B3P, -0C(NR32) R30, -NR30C(0)NR28R29,

- NR30C( S) ﬂ%?%@@g, - NRBOC( NR32) NR28R29, - 0C( 0) NR28 P/ VS35 ko g Ro9,
-0C(NR32) } 4R28R29, -NR30C(0)0R32, -NR30C(S)OR3 1, -NR30C(NR32)0R31,
-S(0)ftli30, -0S(0)9R30, -NR30S(0)pR39, -S(0)pNR28R29, -0S(0)9NR2BR29, or
-NR30S(0) pNR213R29, 10l n sone enbodi nents exarrpl es of sub stituents for an
al kyl, al kyl ene, al kenyl, al kynyl, cycloa § , heterocyclyl, aryl, aralkyl,
het eroaryl, and heteroar yI al kyl i ncI ude an aI kyI (optional I y substi tuted
wi th one or nmthadsafltst presemnimentiad mthechdﬁnmmer&asngnhmoﬁgysb ating of

phenyl, benzy | Ri.tro nmono(l ower al k no, d|(|0mer
al kyl ) ar ni nG; 11-1 (l)llv!\’/gir0 Rg.fe%asﬁ Vit O\ﬁenr'eaﬂgefng]é’\f %hxcaug?famf%ayd%lss ‘é‘ﬁz'%gl )
al kynyl, a dlyoﬂmabmybdlrr&ntsythé ocarhj@myik forarsh &t me@mqmcbc;sl of tiprasent Jr(v@ﬂﬂitbronal ly

substituted subs uent cted-fromthe
consi sti ng o%ﬁ Fg£$%é$£r§%B Par 0, aféeyilhe treafffl?& ehmhrrfef"?gf’shlﬁlﬁ%(:?ﬁgé
al kyl ) an® no gadiagé. olmqertaimqrhl)caimﬂms theonmerpoahdofoy psd imwhe nfedlodabktey and - OH),

a heteroaryl,. I u ted W th

substi t uent egggléﬁrcczj%%?%dmm Stel)éd%fg‘éonm SRS 8pd ?g&% ’alT%?en hal o,

cyano, nit rélouamd@befnmm(dfmm taelaky&. &rhwh)qaudes(dron@rcmbé(yér)radm e.| owner
&g

"o oy Neon250, "~ Ry EBt 0y B sty REDBIBGE Sennfelif R maincts) o,

- NR3OC( NR32)liR3ited thaﬁadgatzoﬂ)ﬂarapyyahmnoﬂlcmpm e.halsphatikomy carb618i30, - C( S) R30,

LN 0 MR ARl S SO IR

- NR30C( NR32 cNRzibRZ0 2ltre B(i03, NRZSRRBie, pOCHE)AIRS, 3RR&:pa - OHPHIRGE,)NRABR29

00 ) O oM s NIAIER e S NS OS2
Al t er nat i velajphat liposermhphuoyutdcibstrétineém eoposide/ el § dyomaina| kyl (optional |y
30 substit Ut}%ga.\ﬁ‘e 91{19&%3% y:%ma:ﬁml, ggcﬁﬁméeﬁjedfa gta%eef Oge?ncngﬁlé %ﬁcﬂmlge an&)

consisting o
al kyl ) anfno bodue(tdrmlhehem dnybl)wdrpnesquré mnéucauxiﬂsoecg, arhiodenoné,yded] dedney and -OH),

gyl:lmgglr kglnt|‘F¥‘L’“’é’g'éJl SURLIAEINOY aé“r"%é%f%‘ GO R A B Usp007/ 018378

-53- phenyl riopfuronsh) &ahdemﬂB,tamﬁdHHMmdm@nenmo trept skis ghudifionsenigs sel ect ed
fromthe gr n [ it ﬁmgo

nono( | ower a‘#‘gy %f’ng#ltgc%h %ﬁ?@%ﬁg{aarﬁuno }ﬁ%mnge;é ﬁ%ﬁﬁn{l R lsu

hal oal koxy &V nﬁﬁ@cau@swﬁ zrém@n@ddmnmw ytiayuding, mnalanalrkymavm uch as
benzyl nd akdYaruRs re.s ected
fromt hgagr o‘%ﬂx ggg'sélk!sl’t I ng o’#rltnltl Pgh%ﬁgopﬂﬁdgﬁ?éﬂéyg ollégésttétwg%ﬂm

monCt | ower dhéapaBed mnyasaht(m Owerstapink giDeesiagn, deoixedtati, Iaadgemﬁbmrl hal oal koxy

ag((j S) 3233R2g“”%é’ﬁ@éf{\I%gg%éqm%%%%f%’l)&%%%@& %%%Eﬁﬁ%@%( NR32) R31,

hal o, - OR30,niryanayidailithiom; bed exgbtsoxy, - C(0) R30, - C(S) R30, - C(NR32) R30,
- NR33R29,

In some embodiments, the Hsp70-responsive disorder is ischemia. Ischemia

25  can damage tissue through multiple routes, including: oxygen depletion, glucose
depletion, oxidat'ive stress upon reperfusion, and/or glutamate toxicity, and the like.
Ischemia can result from an endogenous condition {e.g., stroke, heart attack, and-the
like), from accidental mechanical injury, from surgical injury (e.g., reperfusion
stress on transplanted organs), and the like. Altemnatively, tissues that can be

30 damaged by ischemia include neurons, cardiac muscle, liver tissue, skeletal muscle,

kidney tissue, pulmonary tissue, pancreatic tissue, ;'md the like. In one preferred

embodiment, the Hsp70-responsive disorder is cerebral or spinal ischemia, In

another preferred embodiment, the HspZ0-responsive disorder is cardiac ischemia.
iy ,



10 -C(0)0OR30, -C(S)0R30, -C(NR32)0R30, -0C(0)R30, -0C(S)R30, -0C(NR32)R30,
- NR30C( 0) NR33R29, - NR30C(S) NR33R29, - NR30C(NR32) NR33R29, -0C(0)NR33R29,
0C( S) NR33R29, -0C(NR32) NR33R29, -NR30C(0)0R31, -NR30C(S)O0R31,
- NR30OC( NR32) OR31, -S(0)hR30, -0S(MR3.0, -NR30S(0)pR30, -S(C) pNR33R292
-0S(0) pNR33R29, and - NR30S(0) pNR33R29. Alternatively, the exenplary
15substituents include a |lower alkyl, a |lower al kenyl, a | ower alkynyl, a
C3- C8 cyclwahiiglassas C3- C8 cycl oal kenyl a 3-8 nenbered f‘?gzg&?"ﬁ%ﬁ% phenyl
(optionally substituted with one or nore substiments se t he
group consisting of | ower alkyl, halo, cyano, nitro, am no, nono(l ower
al kyDam no, di (Il ower aLkyl)am no, |ower al koxy, |ower hal oal koxy and -COH),
a 5-6 menbered heteroaryl, 20 a |ower arakkyl (such as benzyl, and
optionally substituted with One or nore substituents selected fromthe
group consisting of I ower alkyl, halo (?/ano nitro, am no, nono(l ower
al kyl ) ami no, di ( I"BW8Hou qrabeskmeris, the Hap0-resrensive disarder ihsgioatdeasy and - OH)
a | ower het epRleatik¥dizurd, InfWe; : R23R29,
CNRBOC( 0) R3TT R3O S ey ﬁn&ﬁw@é&% °heﬁ@lc§8§1%§%83f‘tz?r8 ang i B KOXY.
-C(0)R30, -C(S)RIB SOmNRE@Régnemf’@@mfémi@-resp@esye Hizorder gahw)tRE@rmalo | S) R30,
- 0C( NR32) m@u@ﬁdﬁé\}%@gﬁés@xm erﬁlehﬁfarr@tgl \ﬁi‘drb{ feJqulemL s,

ower al kynyl, a

substltuents |nclude a_lower alk | ower kenyl

C3- C8 cyél odpf é‘gﬂhkeaae%hmotbvml%ah@ewyfemﬂwmbyrhr(xwtthmmrﬁsr isubstit ut ed
With one or HBE@nesHis tinlaeiHes p&lrRalath ot e PbResd Qﬁmes&lg&?er% | ower
al kyl, hal o, cyano, nitro, 30 am no, nono(lower alkyl)am no I ower
aIkyI)anlno “Pbﬁ@#nﬁlkoxy, | ower hal oal koxy and -OH), benzyl (optionally

substituted withgg %?ef&&c&@ﬁ@ocﬁ%ﬁ{s' &H‘?ﬂb?o-?é%b@ﬁ&@é’m&&ﬁ@ ik Qﬁewsglléﬂnsm

consisting of |ower alk 0, t};ano nitro, .am no,
al kyl )am no, di (IIB\X@FO%H %ngaw% ¢ BR70-tsRensive dnw@r ip gdirdiorshgnagnd - V\D

2008/ 024803 R U8 i i r?.
- NR30C( 0) %1@%89 {Sgélm%ﬁt uﬁp&;ﬁﬁgm %Fulc fta\ro%we@gbgglcﬁ%& ?rpi-?ﬁc(QQdNﬁ%ﬁ

-NR28R. 29, -beropéirtion. gammordiy red e pikg. ERTORITIE fthe Gamage

each. occun- @BgR &rrsmah&sia&g tro¥-cahber &} tiss@Pinl LRBIdcy r&bstor bitl@bal Kyl
an optionally_substituted al nyI an optionally 5substituted allcynyl, an

optional |y Stdiaton thewmayc e r smfeged embpdypenteths Hp7ueporsivie dgodgtisoal keny! |

an opti onal |r¥d1§ﬁ5§&dn§zl$%%rﬂ@is%i@ﬁgﬁtldflﬂn%]@@ﬂi%]ﬁnm Iy substituted aryl, an
optional ly substi.tut het er gar yl optional Ty substituted arallcyl, or

an opt i drally suB%f"F’E‘ﬁ‘ESe‘Hn]Pfé’ﬂ@F%Fﬁél‘kﬁSP Grespopivrisgdy it geehpnichB¥PEr wit h
the nitroger d GradLHomNeYeed), Acbit@S f&ﬂﬁ%mmﬁm&% R%%pr%b'ﬁﬁé i tuted

het er ocycl yl _or optionall 10 Substltut ed heteroaryl and R31 for each
occurrence &PEage Hulp tapg the ik ear{“érl’ﬁ?féﬁﬁ‘”?b@@lﬁ?m tRa P78 kyl , an

optionally subshiiletigerdt E%Ed&yébral oRBpiaRt PR, |14 aBbihet prlefrRd e%lﬂoaﬁﬁeﬂt an
optional |y substituted cycloal kyl, an optional I%ﬁaubstl tuted cycl oal kenyl ,

an opti onal I%e %IEE?&IGFERI@H’%FE#%@é\awom’hﬂe%lb'ﬂﬂ Pesyresispagr tutediaalar yl , ~ an
opti onabhy Rslsj,t uted heteroaryl, an optionally substituted arall cyI or
an optionally subst i tuted heteraralk ; _and R32, for each
occurrence is, iHAVpEpRRsRPSAImentsthe é‘ﬁ?’?%ﬁ?‘l’?“&ﬂﬁ‘tfﬁ%ﬂﬁ EXPORHIGYP 2. an
optionally w.hﬁthtlmzﬁﬁealemaaﬂmen@nt&msp%a&dpbnﬁubatsbid& atkpbkyeida an
optionally substituted Xcl oal ke(n an optionally sul%ft ituted cy%I oaLkenyl ,
an opti onal |n§;urotoxm selected from methamphetamine; antiretroviral HIV therapeutics (e.g.,
nucleoside reverse transcriptase ml'ub‘l?-'fers, heavy metals (e.g., mercury, lead,
25  arsenic, cadmium, compounds thereof, and the like), amino acid analogs, chemical
oxidants, ethanol, g}uta.mate, metabolic inhibitors, antibiotics, and the like.
Certain compounds of the invention also increase Natural Killer (NK) cell
activity. Asused herein, a “NK cell-responsive disorder” is a medical condition
which is improved by an increased in NK cell activity. For example, a subject with
30 aNNK cell-responsive disorder may need immune system augmentation because of
infection or the possibility thereof. In some embodiments, such a subject can have

an infection (or has been exposed to an infectious environment where pathogens are

present, e.g., in a hospital) the sympioms of which may be alleviated by the methods



20substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aral kyl, an optionally
substituted heteraral kyl, -C(0)R30, -C(0)NR28R29, -S(0)pR3e, or
-S(0)pNR2sR29; pis 1 or 2; and his O, I or 2. 25In some enbodi nents, R28
and R29, for each occurrence are, independently, H an alkyl (optionally
substituted with one or nore substituents selected fromthe group

consi sti ngyfoopbeasysl , benzyl, hal o, cyano, nitro, am necTNRB@GAH B

al kyDam no, di (lower al kyl)am no, |ower al koxy, |ower hal oal koxy and - CH)
an al kenyl, an al kynyl, a C3-C8 cycloal kyl, a C3-C8 cycl oal kenyl, a 3-8
menber ed 30heterocyclyl, a C6-Cl4 aryl (optionallYisubstituted with one or
more substituents sel ected from the groupggonsi sting of |ower alkyl, halo,
cyano, nitro, am no, nnno(lomer alkyl)anlno di (I ower al kyl)am go, IoVér

al koxy, | ower, haI g?jl koxy_and - -14 menbered heteroaryl, an aral kyl
(optional l'y &RegY Wft%a@ﬁéf alsumewe@ml/@mmmm/m@s@% - 55-

nmore subst i t(u@cﬂéxsalﬁﬂkaﬂcﬁxﬁ?alf 6%%&(&%2%%&%9%5%&% m@hsYd of hal o,
cyano, nitro | ower al kylzam no,” di (I ower I cyl’)arnino, |ower

al | coxy, IO\ﬁé’Pvﬁgigg[ﬂKlPGH%%h?FamtmeB a heteroaral kyl; or R28 and R29

taken toget her wmmom%rﬂuou{rg&fm 2 RbBI i EINR rc%naerRéﬁﬁBe@'di‘sQ{d@} Ras3- 8
menber ed heterocyclyl _or 5-6 5 member ed_ heter oar for each

occurrence dRdMRYRpdslicigngy; I%}‘Chﬁ subigctip iy need g or %@Wﬁkfﬂé@m@m}é@tw th one

or nore substhifapTbbeaeh 6, adbd-0at RR lﬁao%meteoc{ma%@a BYofbrRBeny! , benzyl,
hal o, cyano, nitro, am po, nono(lower allcypam no, L‘éqqower al kyl )am no,

| over al koxyCoTIREHBISeR SFisRFsFRpIgigTectiny. of ifsubjgebipan infastise wypRmest, @8- C8

cycl oal kyl, t@e GRe. CBorcasah @i, k@iMect dAnIedn HEHIEARYs BRI EWKke @ 10 C6-Cl4
aryl (opti onal Icéﬁsubstltut ed wiith one or rmre substltuents selected from

the group cdeBEEPHYEAICSEBWE S 4N BOPFRitakican hayeatoPeRiwuwEd oA RPAGNIYSNO( | ower

al I cyl) ami nan@ia(é @H\ﬂﬁleﬂ{dﬂ)&r)aaﬁlﬂtdﬁQnuﬁiﬁl‘é@@ﬁéﬁEWOé:g | Rv&E cBabaalikoxy and
-OH), a 5-14 msnberggﬁheter an aral kyl o ti onal Ig substituted with
41}

one or nore SUBNMdEHEfY Fel @Egléd’ofr SAdremes, g’uaﬂa e bgramedsficiensy | ower al kyl ,

hal o, cyano, syRtfons, ao@ﬂiré@mxﬁﬁﬂ@ﬁéﬁbﬁ&fc 39adrkynk X AMDSYR or Hie(1ik@YVRhn ahtyd ) am no,
| ower al koxy I%\F/\g hal oal koxy .and - or _a heteroaral ky and R32, for

each occur r eHfPESFe IMmRe tfahing o phy gical SANGHRY, ageotﬁﬁnoeﬁ‘épﬁfe Ships etfectt ed

With one or GRERnEsPPdstaie)less. SalaafnGSadtedplehs ogkiabREATE kS Lb® &f phenyl,

benzyl, hal o, cyano, nitro, am no, nono(lower alkyl)am no, di (Il ower
al | yDamlﬁo q’B\R%‘I‘“’éPW or fhelike hal oal koxy and -OH),. an al kenyl, an

al kynyl, a 20 C3- ﬁ&o&h@dn@@ddwﬂm, m@@rl%\qwaaakkm}y&edm Rt ERH-06
heterocyclyl a Cl4 arylpl(‘%gf_d onaIIy substituted wth one or nore

subst i t uent sd@éqaéﬂ%fodeﬂctﬁw FHFIEGRSPRAIAY Weh poakePnigiRygue ha) o,

cyano, nit rOsynﬁanE@?chfﬂiﬁ@fdt wimﬁqh;kym)saﬁmaﬁen sﬁhc(rbma%r Bﬂaslfélh-mﬂﬂ W | ower
al koxy, | ower hal oal kox -14 rrentfere het eroaryl, an aral kyl

(optionally ’é’tﬁ‘??é‘f’ﬁl‘fﬂsbﬂf% i‘tlﬁg‘lfrﬁé'“@ﬁo%lg%“éﬁ% RRHOT: YRR @%FC?@V romthe
group cegsi saudggnaé uh@éﬁeﬂénts'a'dimbst-éﬁft qlsesséaaqaoswetté Grugs ¥hdlas ABBR{ckOWer

al kyl )am no, di (I ower, al¥k am no, . | ower al kox hal oal koxy and - C]—I)
or a het er 0a?&sP fnlﬁle@a)%én thage IR BRBE T2 ?%‘Wﬁgg’a“&‘s S( 0) pNR23R29-

I n sonme enboghmBdficiddBeotddidRd QucH Afseeae Ronbhidd iRatRodéRienchdepapdent | y,
H a | ower al kyl tionally S“bSt't“eO;ﬁ? with one or nore substituents

sel ected fromﬁwﬁﬁﬁﬂ%syé@ﬁ%‘?’%tainﬁ ®ohenyl’, benzyl, hal o, cyano, nitro,

am no, nono( | owerIn some embodiments, a subject having an NK cell-responsive disorder is in
25  need of treatment for bacteremia. Bacteremia is the condition of bacterial infection
' in the bloodstream. Septic shock 1nclu‘é'es serious localized or-bacteremic infection
accompanied by systemic inflammation, in other words sepsis with hypaperfusion
and hypotension refractory to fluid therapy. Sepsis, or systemic inflammatory
response syndrome, includes various severe conditions such as infectio.ns,
30  pancreatitis, burns, trauma) that can cause acute inflammation. Septic shock is
typically related to infections by gram-negative organisims; st-abhy]ococdi, or
meningococci. Septic shock can be characterized by acute circulatory failure,

typically with hypotension, and multiorgan failure.



al kyl')arnino, di(lo-wer alkyl)am no, |ower alkoxy, |ower hal oal koxy and
-OH), a lower alkenyl, a lower allcynyl, a C3-C8 cycloal kyl, a C3-C8
cycl oal kenyl, a 376 -56- nenbered heterocyclyl, phenyl (optionally
substituted with one or nore substituents selected fromthe group

consi sting of |ower alkyl, halo, cyano, nitro, am no, nono(l ower

al | cypai ni no, di (lower alkyl)am no, |ower allcoxy, |ower hal oal koxy and
-OH), a 5V MIBBEPEd heteroaryl, a lower aral kyl (such PEI/iseziplss7aind
optionally 5substituted with one or nore substituents selected fromthe
group consisting of | ower alkyl, halo, cyano, nitro, am no, nono(l ower

al kyl )am no, di (lower al kyl)am no, |ower al koxy, |ower hal oal koxy and - OH)
or a |ower heteroaral kyl, or R28 and R29-&7aken together with the nitrogen
to which they are attached froma 3-6 nmenbered heterocyclyl or a 5-6

nmenbered heter OaTYanmemc?é?Qnﬁ%%nber ated @y%@&?&a’i‘&r fri\fra Woﬁndgbﬂ’rgﬁﬂendent Ly,

H a lower alk goptlonally substituted Wi th one or nore substituents
sel ected frbf8e IH"e gcrt%}'ﬁﬁu%:%ﬂﬂéfff’slﬁeﬁglt@m reeaRpPTURISHG; withowell ib mayyharono ni tr o,

ani no, MDNOLArQWEH a@]emﬂll}) ﬁé}‘écﬂp it: Igé.)“) é@?lrouﬁ&( luﬁ}ﬂ@@e[ﬂt Px Woéﬂ;@i%d | ower

hal oal koxy and -OH), a |l ower nyl #a | ower I cynyl, a
cycl oal | cy| patigntawitigdebilitagng mﬁrlymadlse%emﬁgahe@oﬂ@rmomytimmngheﬁy|
(optionad | ymayhedd romt he
G oup. cons! Sy et TR0 it o 1R ey od IR AR L b e

al | cyl ) am né@stgimtessingl (GI) fragf) qramsnﬂhsaiwg a$1<k@xypat130wﬂhé¢cahihk&)xy and
-OH), a 5-6ypei Eﬁyﬁ enzyl, and
(optionally subsﬁlﬁﬁeedh\yaﬁ%ﬁ%hten%r %legﬁszéﬁlk]?‘ty%g‘%?yﬁse ect ed fromthe
group consi Ewﬂpgtl‘éhe%wéveséwwher imglanteccyragtbeseni tro, ami no, nono( | ower

al kyl')ami no,. 20 g Iﬁlé%z)tﬂ@ﬂ%&erénﬁ%ﬁn Bl in &ﬁwﬁfmwl%dkoxy and
-OH), or_a | ower eteroaralk and , for each occurrence

i ndepenttnt ingruppcogpremised @P’FW Alggpin S@ﬁlapatye%b@tomtcﬂa@dmﬁﬁcmhn@mbﬂ mor e
subst i t uent g 364 66 hadbicABIE SR m?&ﬁﬁx'g? tEaeg.-raaeé aaL d%ls)shomﬂal o,

cyano, nitro, am no, nono(lower alkyl)am no, aS&Bovxer al y )am no, | ower

al koxy, | owd?d pejuicanferve complisations) espscipByin feaalasn§Tansigntd| systeined| kynyl , a
03-08 cycl oa&&é&km%drpt%ﬂeaw}esu@nﬁm@m&sﬁbﬁ{f@&loh%ff%e%mhg s orRBRRY !
(optionally substituted with one or nore substituents selected fromthe
group consi SAVities, 84ch astke pericrdium pg lasgerggisto Entereqogousafiepleylosaseiey Power

al kyeam o, fdj g@éﬂ?fea@-'t&éﬂdb@émﬁﬂ bLIItQWfaerss @Arm&f witheh-1e3hOd bRiYeRd - O,

a 5-6 marrberegﬁheteroar a | ower aral ﬁ (such as benzyl and optl onal |y
substit ut ed S@@W@ﬁo%ﬁbbﬁefﬁmﬁ‘é’a@@ﬁmi 4}@& dzeg wsereand eanbe hypigabup

conSi sting Qéusl:@f"ﬁfa:@mbgéﬂwe%lté?xalgﬁ{cﬁﬂgrdlﬂtro ami no, nono(| over
al kyl )am no, di (I ower kyl )am no, | ower alLkox g | oner hal oal koxy and O—|)

or a |lower heter a’apamq@qnceo fers o funga mfegke  undgyagnp REnifaant

- S(0) pNR2s R%%reas%a%@%ﬁ%ﬂ%%ﬁg | 220 Brk Q18 3reBses 3 thie pumber of SubfQUE

enbodi nents, R28 , for. each occurrence are, independently, H a

| oner akkyl “(l@morxmﬁarmsyd Fnpane SYHeas. [P srammle. e aldrly, §J§§maﬁa@m s sel ect ed

fromthe gr QURFORMSE AP HIRREEY, bulEENMhss, lbﬁiegts x@xﬂ?@i@betm Ee&&mcfegefsl no,
nmono( | ower allcyparnino, di(lower al'i cyparni no, |ower al koxy

hal oal koxy &pdtragygjant RAURE R} HIHPR@QWP};regl‘fWgs o gty found t@gt a@;@ut 40%
cycl oal | cyl of @i £OmGHfeb RSHs R RNked mﬁ@mosﬁmizhm&& ﬁu%&dyw;eedse\eﬂ tlh one

or nore substituents selected fromthe group consisting of |Iower alky

hal 0, cyanoSteinkerget. &Wﬁ@”cwwq%@r”é) ppIPailet. th@%mtgﬁ/éwmnam ami no,

| ower at§Oxﬁhlélpéﬁﬁﬁnd%%cﬁ%gﬁéﬁénﬂﬂdreﬂ%ﬁoe or a lower aralkyl (such as

benzyl and optionally substituted with one or nore substituents sel ected
: 10f rom,t he gr oup® ¥¥iyssmbegimgts, dhgesublgck Ppving ar HK eslarssponsiverdssordsti no,

m)go( |G(3')Wer @!nkbfé ﬂﬁ[@eﬂ%ftr@bt(ﬂeﬁi"ﬁﬁ' a%ﬁmﬁﬁn LQGE adlaltRB¥nic! Ower hal oal koxy
an or

dermatophyte a pathogenic filamentous fungus, and/or a pathogenic non-

filamentous fungus, e.g., a yeast, or't:hgi{l;ke‘. Pathogenic dermatophytes can include,
30 e.g., species of the genera Trichophyton, Tinea, Microsporum, Epidermophytorn, or

the like. Pathogenic filamentous fungus can include, e.g., species of genera such as

Aspergillus, Histoplasma, Cryptococeus, Microsporum, or the like. Pathogenic non-

filamentous fungus, e.g., yeasts, can include, for example, species of the génera



and R20 taken together with the nitrogen to which they are attached forrn a
5-6 nmenbered heterocyclyl or a 5-6 nenbered heteroaryl; R30 and Rn for each
occurrence are, independently, H, alower alkyl (optionally substituted with
one or 15nore substituents selected fromthe group consisting of phenyl,
beri zyl, halo, cyano, nitro, am no, nono(lower alkyl)am no, di(lower

all cypam no, |ower al koxy, |ower hal oal koxy and -OH), a | ower al kenyl, a

| ower al k , C6 cycloallcyl, a C3-C6 cycl oal keny, I

(opti onal W!ﬁ?fﬁ’g%%t ed with one or nore substituents sIleqTé@%}@grstg?‘nthe
group consisting of | ower alkyl, halo, cyano, nitro, am no, nono(l ower

20al kypar ni no, di (I ower al kyl)am no, |ower al koxy, |ower hal oaLkoxy and
-OH), or a lower aral kyl (such as benzyl, and optionally substituted with
one or nore substituents sel ected fromtﬁ@‘group consi sting of |ower alkyl,
hal o, . cyano, nitro, am no, nono(lower alkyl)arnino, di(lower alkyl)am no,

| ower al kox§andidasdfaligskzial Koohospordn,-Kiiddptoauld, R32]opkisy Blaomyeesgur r ence i s,

i ndependent @ Dal.kyl (.opt.ional | y- it.uted with.one or nore
subst i tuentﬂ;é{-gce({ég]c elg V\%rcngl? %é‘h(égé’r%rutgggo%gﬁl s\{#lﬁgygrﬁg%%gﬁms’, wﬁéﬁ?ﬁ&,ca’ﬁal 0,
cyano, ni t rieg treatécidr arfomgn] infeetiondkdey la spedicsonf the gdneveeAssrgilhy emi no, | ower

al koxy, | ower k . B | ower a, ;.1 r al kynyl, a
C3-C6 cycl \(I)Mgllrl?ﬂg@b%g %‘%&% %g‘fg%%? eonny an “6?4@%%7?8‘5(@6"6{‘%%JF’F@\’A@%"& ituted
Wi th oné ormemtugropiyes.i KridupByier hdeuedl ficiophyioe sgiaeuieinl Teickephyeprof 301 oner

| kyl, hal ol ] ol ) am no, . di (|
o 015 e Cor R o D RIS R oL 51

r
Koxy wer ar al kyl (such
as benzyl , adtheapilivopa ingludeb®t exampdel Avpeigiidndumiganoy dspupdus flaent s sel ect ed

fromthe gr Lstin , [ [ . Lo, n ni,tro..,am no,

mono( | ower ’g E%%g%h%%%' %%%’%%ﬁ%@%ﬁ%é%ﬁ%@%ﬁ %ﬂef‘?zg\lfxser

al i cypam nogarhererlsedrgBiuvs yidulawed onedaaad doengillana sirickl)s, Asp@tONR3Ydowi,

- C(0) NRZ8R2 - . - - . n,sone odi pents, R22
and R2S'C 1 o PELR N R Rlper Sl BNE ARt persicoior e BRRUAE e T

(opti onal | yAsnebgilvs lopaiwi A spergiBusorvenmrees, sub shsperg8hits slefednec Iregbnfie om 5t he

Yo 1. | | 5 . |

Gy oubconS! shblaahPHEN PN calB 1o EXEAS L Sy PRl Ot

a | ower al késmypatophytegwer, Tridhppiyston (sheniticKophyion nebrtan) slibes, Migtesgomitt, h one
bst1- | LSkl f | kyl ,

el o oyancs By HEBIGS LS R pORELIE Al IO EANES Reihi) CRIEER T o,

| ower alkox(e;g&-] Gowdidd 6! MiednghPeoxgecadidideOid) g.oPargeocxydioidepbriasilighiiy), or

substi t ut edetg LfioAne (OF FALAIRHARLLEURY! Tu S5 EALL S ALED SLOL AR

consi sting of T ower yI-, hal 0, cyano, nitro, am no, .nono(lowe

al | cypam nosandp treatest foa lakiyuhgad irifpetion| fowe T righdmwyorn nubmen,alvo@ckaxy and - OH) ;

or R28 and %gn . Wt p1r [ ;are attached
forma 5-6 ﬁ%ﬁ‘%}ere ﬁ%’?%?%%%f% ﬁ%’kggcg%g’%%%%f%%"%t°§? 3%1%39/%61 B30 and R31
for 15each mmsr ence are, i ndependently, it a Jointer alkyl (optionally
Substityg od W {01802 0 LaliBlnSRb LA SLBeSELRATE o [OMIRRAALAND .

consi strng of phényl’, benzyl, halo, . cyalno, nitro, am no, nono(lower

al kyl ) am nofungii§ sedessed frokythy gemara Trichapdytoal Kineg, Migesporimal oal koxy and - OH),

| | k | | q: I | : i Ml th
or nore subriemadhbRIEABHRING HAGR, R ARG MR ce 1 T
hal o, cyanoMalissezis, Tarrhneporomi(Odoteeilaal deylopsisi Blestoniy¢¢soRasacarcldjoiiessi no,
| ower al koXyng ERUAEIRNAL O kY e@BShimEhih, im0 kull B 2kh nh AP BRRLLY cRtDp! 1 L ut ed

with one or nore substituents selected fromthe grou onsi sting of |ower

al kyl , Bal oby eyuareys spletted fraamtheenereAochopision Tiyda) Mitmepordi( | ower
al kyl') am nOEpidQHﬁSpl‘fy‘t&ﬁ)@rypﬂogxﬁﬁs,r@zlngﬁakﬁﬁﬂc&egiiéig_.&':), and®PHcdRA8idef Ofn €ach
certain embodiments, the subject can have an infection caused by a fungus selected
from Trichophyton rubrum, Cryptococcus neoformans, Candida albicans,
Paracoccidioides brasiliensis, and Coccidioides immilis.,
30 In various embodﬁnents, the subject having an NK cell-responsive disorder
can be in need of treatment for a bacterial infectiori caused, for example, by a
bacteria of a genus selected from Alloghromatium, Acinefobacter, Bacillus,

Campylobacter, Chlamydia, Chlamydbphila, Clostridium, Citrobacter, Escherichia,



25occurrence i s, independently, H a |lower alkyl (optionally substituted
with one or nore substituents selected fromthe group consisting of phenyl,
benzyl, halo, cyano, nitro, am no, nono(lower allcyl)amno, di(lower

al kyDam no, |ower al koxy, |ower hal oal koxy and -OH), a

| ower' al kenyili.a,lower allcynyl, phenyl (optionally substituted with one
or nore substituents selected frOnthe group consisting of .30l ovver al kyl ,
hal 0, cyaRrgg 2bshiges am no, nono(l ower al kyl)am no, di (I ,Quyes ﬁd gm no,

| ower al koxy, |ower hal oal koxy and -OH), or benzyl (opti onaﬁ y substr tuted

Wi th one or nore substituents selected fromthe group consisting of -59-

| oner al kyl, hal o, cyano, nitro, am no, nono(lower alkyl)am no, di (Il ower
“allcyl)am no, |ower al koxy, |ower haloal koxy and -OH), -C(0)12. 30,

-C(0) NR28P—29, -S(0) pR30, or -S(0)pNR 28R%9. In sone enbodi nents, R2
arid...129, for each occurrence are, independently, 5H a |lower alkyl, a

| over hal oaIBa-r;térpba;tdmﬁmeroabkcﬂﬂyFnanasélhv\Haemle‘my Help:iwambr Blled3fmay! ; or R23

and R29tak her IW% Ee ni.tr ¥Jare attachedforma
5-6 menbere ﬁ%’i‘ THET Vi Moreogae cé?cé’&‘:‘ﬁet\]%}%%fr‘%z To®% and R31 for
each occurr @e@mwm,rmﬁﬁmmeséﬁgha Elu,gcl&n, Ismmnopmdﬁubnasasdapuy%cdaa:hs;)al leyl,
occurr ence TReriogPenySySmsdhaaeges MR iy Shingy b g SR Sron 68 - o

I g\(/v(e); glg Kenysuch & Peptestreptdaoayi, Po@hﬁb}‘donagmdmmmbes dl)&s@ﬂicﬂaﬁsr Bafi&@lldﬂE{Z3R29,
- p c cl oal ky .

addi t al_kyl
al kyl ene, %rHSYOglg%g@FVPg%éW&LHgH}; Fé‘%ﬁhlﬁftﬁf’ I Mil?ﬁbl h& Renyl |
cyg | oal kenélemtﬁuldkwmd, theagudfdey haviag n Nit efleaEsdnkive cgsfdaws:an B8Yh ﬁéeﬂ(bfbe
substituted wi

=Q, =S, =N-R32.. a heterocycl et er

het er oar al kﬁea&?%ﬁgdrc?‘ol?ﬁc&?”ﬁ% ﬁe‘ﬁi(’f&b %llﬁf}ﬁfﬁ"af’ rr'éfify K& ‘gﬁ‘l%‘f’ %/ed
unsubst i t ut eduwmdhBNBarilist dm@elzsaCaﬁpyggb&dm JajuB i@l emydia gapkoraarlet er oar yl
group h a bsti.t uent the tro uate rogen. As used
herei n, a}t% he (?’H ’H‘Ed"aé’u%”"éo’fwe sty éﬁg @ ”?T”Lﬁ?gr ?’{}é"’r tre o‘gﬁ
20i nter Chang@ﬂbiogtacta'r’r@pt ot wb;r ﬁzyt: iisg richiérpaddceenfiec e, Fratkasedln ani mal
(e.qg., ablrd yal t referably

larensrs %em?fa}p ¥us ﬁ;ﬁ en.? I:!-'e:lzcobacpe\r;'vpyé}-b%lﬁb%mrg% SPR; h% é‘bep

a mamal |chud|ng a no rabbi t,
gui nea pi g, ma’to,cytogines,d’dgramﬂd calamrs‘ﬂ)zs,dﬂyboaap‘mzmttebe(reulgsz;, Neisverikey

chi banzee. g e iac AL 0050 BEEESLER! Y B0 BB L 1 A1 eTodl rent

the subject TS a horse
cow, pidsor Bsiaeépr)qna@raemgmmsa,(&lgwnelaa s;b@g Secratia spm) Segel ¢ppor rabbi t). In a
preferred e odrrre n, the
Perm | over U EPLoRgh i, SSieas s v SapBln are g ernis
exanple, a "S‘mape:rcoccaJSWbumbmﬁerﬁr@mmmz&@?ygenmcﬁmrocbmusrmgatar:nm 2 M4.

ckonyl - or s TRUEOCEy Tafrine paBkfee fige, R U i S ouRARe el el navi ng
from2 to 4 m&ﬂmmlyﬁmfeﬁtesﬂ@maovalnyagrw "Repyoarrepioabdey biicroef er.s to an aryl
group t %t I }gep?tsg‘raepgcoccz prevotii, Porphyromonas asaccharolytica, Porphyromonas
-ecanoris, Porphyromonas gingivalis, Porphyromonas macaccae, Actinomyces,
israelil, Actinomyces odontol yticus,.-qég'.s*r,ridium innocuum, Clostridium .
clostridioforme, Clostridium difficile, Bﬁcteroides tecz;um, Bacteroides ureolyticus,
Bacteroides gracilis (Campylobacter gracilis), Prevotella intermedia, Prevotella
25 heparinolytica, Prevotella oris-buccae, Prevotella bivia, Prevotella melaninogenica,
Fusobacterium naviforme, Fusobacterium necrophorum, Fusobacterium varium,
Fusobacterium ulcerans, F: usobactérium russii, ﬁ‘z’lophila wadsworthia,
Haemophilus ducreyi; Calymmatobacterium granulomatis,or the like.
It is believed that compounds of the invention cén be particularly useful for
30  treating a'subject with an'intracellular infection. It is generally believed in the art
that NK cells are particularly effective against intracellular infections. Intracellular
infections are those wherein a portion of the infecting pathogen resides within cells

of the subject.



WD 2008/ 024303PCT/ US2007/ 018378 -60- anot her group by a (Cl-C4)allcyletae.
A "lower heteroarallcyl"” refers to a heteroaryl group that is attached to
anot her group by a (Cl-C4)allcylene. Unless indicated otherw se, the
conmpounds of the invention containing reactive functional groups (such as
(wthout |imtation) carboxy, hydroxy, thiol, and 5am no noieties) also

i nclude protected derivatives thereof. "Protected derivatives" are those

conp. M ndsyé shoMis6dy @ reactive site or sites are bl ock%Tyo[}Stng.,;a[gé.,é)re mor e
protecting groups. Exanpl es of suitable protecting.groups roxyl

groups include benzyl, methoxymethyl, allylftlmethylsilyl,

tert- butyldinethylsilyl acet at e, and the Ii ke. Exanples of suitable am ne
protecting groups i ncl ude 10benzy|oxycarbony| t ert-but oxycar bonyl,
tert-butyl, benzyl and fl uorenyl methyl oxy=’ carbonyl (Fnot) . Exanples of

sui tabl e thiol protecting groups include benz-yl, tertbutyl,.acetyl,

met hoxynet hyl andFdriesamipke 1ntﬁ:b11m1azsmfetcab:hseca|nrtmtoaa§eidrbg QY RHrébatered | known

to th f th t d f d T.
G eene. - pr ot AT SEisbs Doy B feste Rrarel et S5 i i o mpess a st
1981I 15As useblémanie iwgludibres lhéymphab@fqgau&délﬂ)opﬂnilst;llthasIEWEéﬁzb@éhneg;ﬂd o

t t T 1,
or & phar mecU U EREI By BB e PR e rde R At TS e,

pﬁl yrm][ pte OI‘LIISTBOdI(ng ,Em«r&om;m@aydagahsx) Lepdnedle (@ggﬂegbﬂd!a(}ﬁfeumagbhﬂegs I
t her eo nvent i of nore | ra
centers 20 :Iﬁ%ﬁ %?S?%?n(glﬁ kel?telaegn%lwaﬁe%lér}gﬁ %“"lﬂg'raf rﬂ’pg’t’ Qg el”éfr"éd’i‘osoé : such

as doubl e- boRigke!siceomdredsi(, |deceﬁszgemmugbmuﬂsQ’Efekén)s:aeerbaﬂ&a, szfre&sza@r
di ast er eOITEI‘SuSnA ?’zg Ok }c%g‘zc}eoctohg}lus ﬁ*%’g n%lgo rz,t zi%gect S%}I&%?}%leélﬁ‘r s

depicted herein, i ne] Ass al |
of the corre@;g;,r@ulagzydmmabmmds:‘hlmghbmmm:a«jl@a'b:&ycﬁomrcsomd gemBetri c

i soners,,d ha th the ochem C

geomet ri cotal Il;i/ké 390 FISAMT G"?af‘FS}”’S IJJerXIgBSIa,IIg%(EOé) '|"| %{I”W” pure) and
i soneric nt xMyeafgic{eeivg Av:emacfum}daierMﬂqobdcraﬂuﬁrb@@ﬁEMyeom&rgﬁorret ric

I soneric m Xtur . In one iastere. o

geonetric i s‘f)cl%o r ﬁl)v(fneﬁ"fz‘ s%n%ascger%uﬂ”piélf Fmrm fo\;‘a t {/‘g?mm S A0 mﬁ’{agfﬁncyl ty or
ki netic pr ofBhe!lwmfa'uesdlat(e.gqtha:ellaSvaeiﬁems mwutdahwom-e&wcdlmms

enanti ot hers,_ di ast er.eoners met S 3060 unds of this

i nvention ar'g 6?? e cgrfl‘g)d ESRES XICIE‘@ sd: l}a umem d] ﬂ-fegﬁ(r%' " p(lle’ylrrlrﬁcr“Bﬁ" nmeans
solid crigst ad:rhbarrbmbmrsnﬁxc solbje@t oan&npmumdimﬁcdlhéarmae’@amltinfenﬁamcdwm by.aconpl ex

thereof. Different 0243Q3PCT U32007/.018378 -61-
sanme comnpoun (E:an exh %”{Pﬁg egenetmlE y5| Ca ?ﬁs/terh g Pelah %rez{ 1|8‘:'(-:‘ctroscop| c

Chlamydia; Mycobacterium, Brucella; and Coxiella.
In various embodiments, the subject having an NK cell-responsive disorder
can be in need of treatment for a bacterial infection from one or more upper
20 respifatory tract bacteria. Examples of ﬁpper respiratory tract bacteria include those
belonging genera such as Legionella, Psendomonas, and the like. In some ‘
embodiments, the bacteria can be Pseudomornas aeruginosa. In particular
embodiments, the bacteria can be Legionella pneumophila (e.g., including
serogroups 1, 2, 3, 4, 5, 6, 7, &, and the like), Legionella dumoffli, Legionella
25  longbeacheae, Legionella micdadei; ﬁtégioﬁ‘el!a oakridgensis, Legionella feelei,
Legionella anisa, Legionella sainthele‘ns.'i, Legionella bozemanii, Legionella
gormanii, Legionella wadsworthii, Legionella jordanis, or Legionella gormanii.
In some embodiments, the subject having an NK cell-responsive disorder can
be in need of treatment for a bacterial infection from one that causes acute bacterial
30  exacerbation of chronic bronchitis (ABECB) in the sﬁbject_ Typically, ABECB can
be caused by Streptococcus preumoniae, Haemophilus influenzae, Haemophilus

parainfluenzae, or Moraxella catarrhalis.



properties. Different physical properties include, but are not limted to
stability (e.g., to heat or light), conpressibility and density (inportant
in fornmulation and product manufacturing), and dissolution rates (which can
affect bioavailability). 5Differences in stability can result from changes
in chemcal reactivity (e.g., differential oxidation, such that a dosage
formdiscolors nore rapidly when conpri sed of one pol ynorph than when
conpri sedu@f .ahPlfagr pol ymorph) or nmechani cal charact ept$issn7/bRs %
tablets cru e on storage as a kinetically favored pol ynorph converts to

t hernodynami cally nore stabl e pol ynorph) or both (e.g., 10 tablets of one
pol ynor ph are nore susceptible to breakdown at high humdity). D fferent
physi cal properties of polynibi Ths can affect thejr processing, For

exanpl e, one pol ynorph m ght be nore |ikef7y-to form sol vates or m ght be
nore difficult to filter or wash free of inpurities than another due to,

for exanple, the ﬁt’g@gﬁ oAbt lﬁp [ 2As used
herein, the term "hydrate" negﬁgtggé% &%hgﬁ %%ngﬁ%&%géggﬁg‘Fﬁ&gﬁ i on or a
salt ther eofbe inmged plireaiment for k baeserial infediahirommne it crusepastoi chi ometri c
amount of vva&gﬁmm i B e d PR R u As used
herein, he term" cﬁgthra%eﬁ means gﬂ&%hﬂoun%R%$£ tgﬁCQQQe |nvent|on or a
sal't t her eof cauped St enptonastusprErIOtiae, Haqmcmi'leluf hﬁ?cuewnihbrmceg@aces (e.qg.
20channelss) thatnliay faRoausnk sHBIRGILES t ) trapped
within. As used heréi r%@aﬂg unfggls ot%eg\%‘m?agg}dm |g('i;191t0¥123 rqﬂep%%l?ﬁ; pr odrug”
means a der i RgEIMPBIag Ilaa@eﬁwélﬁn@nbh@me@hmhmﬁjﬂ?mbecamd by ey esisabther wi se
react under BlcRiaok £al fE80) AARE! Ruath bE S Bliol el MRl ORLOV! O° 2
conpound of this Invéntion S econe acti‘ve upon Stioli,reaction
under bi ol ogi cal Eoaions embodimentsy sz@nﬁwahmné‘élﬁ|cvil-tr98ppmwm@s¢rdm1r eact ed
forms. . EXannds ifhell Ot Linef0l & HRIG!R thibdlidn Hoin sHYAREI O bASIHEe, DUt
are not |imted to, anal ogs or derivatives “conpounds ormula (1)

t hr ough Y%wi ﬁa%mphﬂabPf@?ufnmaﬁaéramp?ﬂug@amzwﬁ»m@ﬂ: Maabrellargtethadls, such  as

bi ohydr ol yzabjgo At Sneuorted CAlHB AR SreSbRlas; KRbODNAL N YzARle carbamat es,
bi ohydr ol yzab ejgggr bo}?]naetueso bi ohydf ol ‘&eg I e urelig ﬁ uﬁ%} edrol yzabl e 30
phosphat e arr‘éf%@ﬂ@@wa%F%ﬁa’ﬁ@mé@ccwpwgemmdém?mwerelw, ghsisliss of
conpounds of o icBul iAol PPt bransl Tal s, 1 that conprise -NO

-NO2, -ONO or - noi ét1 es.” Prodrugs can typi caII be prepared using

wel | - known net hodk, variogy emypdimeass, thggybie @ré@emgr?@d\ﬂwe ~TRORGEAVEDPIGENAL
CHEM STRY A“Dn%%%eg m&fm(f%?%lctér?é lﬂfZ&mn%&n%ﬁ&u(J}f?%ﬁﬁgéﬂl oidf.ed.,

5th ed). used herein and uriffess ot herw se i ndicat ed, Re"ter ns
Thi ohydr ol yzhzmteéla o 1ersd herelin, anapaliasy yiinp pathesanig bacterigiiyh Pagteria) zﬁblrne

car bamat e lsgia%wcm Ia&zt@lalr amﬁ%mﬂa&%msmel Sy eRhvBRP ﬁlaﬂﬂﬁ}}dﬁnusand
"bi ohydr ol yzab e phosphate anal og-ue" fean an am de, ester, carbamate,

carbonat e, ~ uiseiaiet SRPAYIRsS peHIt A S abBRRliecOCr BT ERIP YRy Hagmarhiles Siver - 1)
does not desifP¥elileaklrMdd8 £PAnabioblVuaih S ndnlRrEQIRASkaaEkaG €rs upon

t hat conpound advant ageous propertl es in vivg, such as inproved water -
sol ubi 1148, ParMipleuseia weringiies siathasmelatic Srepfaceacydd(¥rigus phecause of

reduced 10 nghahiidest) Rbxilie, SHOWMBrenicBAEEME atPLRIKE o bhfBAAVGdindur ati on

of action, or jnproved onset of_ action; or 2) is itself biologically
i nactive but ISP@te(E](fﬁQféraF‘étﬂ oF RhuppiomEallary SITEEISi & BRKan s selamos und.

Exanpl es of bﬂagwgé&lcw&weﬁs, dgﬁ;saéc%bmar@w Iﬁ@%oﬁﬁfus'sbﬁ‘ heSlatdda | OVEr

al kyl am des, a-amno acid al koxyac%/i am des,

al kyl ani noal Rfff%ré%bﬁwana%wéﬁramf@gnéf mcawyznag?té/cég%% SNaifreriade,

15but  args NOkehBirided L.Raerh IVEE SRR 0cBST BluemophiiAsHEAX Ynest ers, al kyl
acyl am noal | cyl esters, and choline esters. Exanples_of bi ohydrol yzabl e

car bamat es | AeietRhgCieBiFreas @ nBeTToRaTeE Gram negatiye bariliy HrapfReeccubst i t ut ed
et hyl enedi anyagsmondt, Bﬁé}&tb%cu@ﬂﬁyg@%éﬁah kB MRS stRe S RPRFIBEIchis 93
het er oar omati ¢ am nes, pol yet her am nes

Legionella pneumOphzla Mycaplasmaf&spp and Chlamydia spp., Haemophilus

influenzae, Haemophilus parainfluenzae, Peptostreptococcus, Bacteroides spp., and

30  Bacteroides urealyticus.
In various embodiments, the subject having an NK cell-responsive disorder
can be in need of treatment for a bacterial infection that causes a urinary tract

infection (UTI) in the subject. Examples of UTIs include urethritis, cystitis,



As used herein, "Hsp70" includes each nenber of the famly of heat shock 20
proteins having a mass of about 70-kil oDaltons, including forns such as
constitaitive, cognate, cell-specific, glucose-regulated, inducible, etc.
Exanpl es of specific Hsp70 proteins include hsp70, hsp7Chom hsc70;

G p78/ Bi P; nthsp70/0rp75, and the like). Typically, the disclosed nethods

i ncrease expression of inducible Hsp70. Functionally, the 70-kDa HSP
(HSP70) fwoizogs/izssea group of 25chaperones that assist PETAURWOT/IBHISNg,
-transport, and assenbly of proteins in the cytoplasm mtochondria, and
endopl asm areti cul um Menbrane-bound Hsp70 In humans, the Hsp70 famly
enconpasagrat |east 11 geries encoding a group of highly rel ated proteins.
See, for exanple, Tavaria, et al., Cell Stpess Chaperones, 1996; 1(1): 23-28;
Todryk, et al., Inmmunology. 2003, 110(1): 1-9; and Georgopoul os 30and

Vel ch, Anna 3 £ & tea gs of t hese
document s arﬂ38| n%igér oé?%ﬁgggn ég?a%n% gg‘%f“gf %%de%%‘gm%ﬁ@ é % n,

" Hsp70- r espdiesiajesedpusdd lbieg.j Bom hamdrmhmthndnhrmmmieswhms%hmﬂd cells

can be treat r isord WO

2008/ 024303quc%” %%2807/5%%%8 - %9 hﬁé)o @i’%ﬂggﬁ md"e W a8 vé(ru ety of

cel lul ar st rezsmoregativerasrelde hagterdfinte. mcEschmﬁmae(dg,ﬁsAhm:m!Q KibtsieHse;
rant 1L 30 e aafroballl PRl EaPec Rl RLLAULAOL lRGH A 8 oPhY

(e.g., Kenne spinocerebeltar a Ahd ot her
neur onuscul ahaGMIﬁogmneﬁsDSIti\arhabteala, e.gt Byetacoptii(e.gl, #maratocget feadissand

h 5 th I
adi at | on oxsaR e D S R s o ALl St Tibor G BGAR en 051
i nfl ammat i orthe hlﬂ@)@ﬁfynmm:z&ea@Grculmfﬁend emxuglipobmmiak] badteréd infeaiogal , or
par asi ti C.) ) %ﬂ é'lﬂﬁ A’zg?t‘ac}"{}n Pme%‘gg‘apggonok}?deat h§ 0 r eSponSI ve

di sorder is leur odegenerati ve di sor e|n
neur odedé@ner at i velndegainderbodimerity,dhe sibjrcatiatingan bIIK deﬂhaupmiyesiiuohdas

cereberal , spiRdly, a0, yhgegrf&ldléﬁae%ug Ol’g‘l%’llg dor?im %Q{Eﬁl? uéeﬁ{laﬂ

junctions), nore typical cere spl nal  neur or.
i n pref err edrawmndithddiseases, ﬂ@gxa@ates Eirepgrzemcep@lzydam ﬁggqumas vagmahs

Neur odegener d‘ﬁﬁa@t‘: ,g{gl;gﬁbu%g - g %gtﬁ%@!é}%eggr 'lé'%?o giad Mi ngton's

di sease; Parkinson"s sease; |na I ‘muscu ar ot her
neur onusc.ul aMyaml@mmgyrtahm Veawipldsaia wrsalmjoun. dirareophduedadresc| er osi s or

ot her diseas L i m#

Neur odeg?ﬁer%’?‘, 6’21%? gg}re \g?tanul% ﬁ%kﬂ%@dgﬁgr é%%e‘?(a%% ne ?%lt?s caused by
i schem a, sesimpiex, vmh@r(ﬁﬁ\’-étorréﬁ\f EB duimeni pepillonaxims BIPYE dumani nf ect i on,
injury, and ; I esponsi ve
di sor der yﬂﬁl [gdél FK' mencc;’;‘ wn}so evrlfk’%a ag%gl F%ggf&h% s?ar#‘tsg?g%&zs uch as

Al zhei mer s Balwoaslsy), \htah(hermgtibmAé, atipggatie; (GRadiaiarsoweba,di s eargemodpongi f onn
encephal opat; gzsﬁ% (pxaleLuglgeErlr&rhngba histolytica); or the like,

20 Thus, in varions embodiments, the subject havmg an NK cell-responsive

disorder can be in need of treatment for an infection resulting in upper respiratory
fract bacterial infection,l acute bacterial exacerbation of chronic bronchitis; acute
community acquired pnewmonia, maxillary sinus pathogenic bacteria; a urinary tract
infection; or a sexually transmitted infection.

25 It is believed that the methods can be particularly effective for treating a
subject with a viral infection. Thus, in various embodiments, a subject having an NK
cell-responsive disorder can be in need of treatment for infection from viruses such
as Picomaviruses (e.g., Polio, Virus, rhinoviruses and certain echoviruses and
coxsackieviruses)i Parvoviridae (Human Parvovirus B19); Hepatitis, e..g,

30  Hepadnavirus (Hepatitis B); Papovavifus (JC Virus); Adenovirus (Human
Adenovirus); Herpesvirus (e.g., Cytomegalovirus, Epstein Barr Virus
{(Mononucleosis), Mononucleosis-Like S-yndrome, Roseola Infantum, Varicella

Zoster Virus(Chicken Pox), Herpes Zoster {Shingles), Herpes Simplex Virus (Oral



I n anot her enbodi nent the Hsp70 responsive disorder is a treatnent or
condi ti on which causes or nmay cause nerve danmage. The conpounds for use in
t he net hods of the present invention can be used to reduce or prevent
(inhibit the onset 25 of) nerve damage (i.e., provide neuroprotection) in a
subject i) suffering froma condition which causes or may cause nerve
damage or ii) receiving treatnent which causes or nmay cause nerve danage.

I n one asREshoshiGos r €at ment which causes or may causeIQﬁr {ﬁ i's
radiationﬂﬁﬁerapy. I n anot her aspect, The treatnent isC g#%? @g%gy. I n one

aspect, the chenotherapy conprises adm nistering an 30 antimtotic agent
(e.g. vincristine, yinorel bine, paclitaxel, or a paclitaxel analog). In one
aspect, the chenotherapy conpras: adm nistering paclitaxel..In another
aspect, the chenotherapy conprises-adm ni-8iering a plati numderivative
(e.g. cisplatinum carboplatin, or oxaliplatin). In certain enbodi nents,

t he conpounderfeay Gesieal Herpdt, PURIRRABAARISOSEAT/MRAARTHIAB IR 64- et hods
of the presgg% i.nventi can qiggdnlnlsteréd si,nu] taneously as a
conmbi nat i on YRAVEEVE & kpeprizus (RubeliawrusoRepsrecdmse Flaving(Yelowdener ve

damage. | n einsy, BanpPodhIgChSohiS Eaesppalndeihor RESArsIRbASIHESI;hods of the

present invention. can _be adm pistered before_or after the treatnent which

causes may aviis (feomnadms g etonirneiiumsn knmuendelpiescy Keve bodemass f or-
use in the MRitedacfficideviPicHeNhabddvRns ebiGarinkg ML alsiad batyween 30

m nut es andéig hqurs, between 1 hqur and 6 before or after the treatnent
whi ch cause£ 0812 ViR QgL RemuThagicyral giseasgs) Paramyxovirus (\dgagles Yaflige nay be
caused by a NiuBEVik); Ur@dhiyRetiud ek VinblAreAirds Whisg Felar); haghmat i on
t herapy; ch Hﬂﬁragg, e}g._C|spIathyrn carbﬁﬁh?tln, 10oxal i pl atin,
vincri sti ne, "GthbYBERFRPRIG ViR AXps) Rl (HELYSE KLY fydrmande, net hot r exat e,
cl adri bi ne, pajnglbﬁtaalmlfr:tg-mﬂ;@d@feam‘enemltu@,gﬁ&aﬁ@%@nmbiﬁm_éﬂtg,ttsééﬁlbjfc@e%posi de,
arsenic. frioxide, . al entuzu ., capecitabine, dacarbazine, denileukin

diftit o>]<I,) i %F?é? ?%P%?F“&Pﬁﬁ&sgﬁﬁiyﬁo‘gg}sa?aﬁwag&?a‘? HispepNing: Fapvoxgidae;

et oposi deNP-Hdpatitiy Viglis; Papévaeirud) exRABYiR, HREIcaVRhs) BoxSisadhlivivibas! 1 t axel ,
docet axel , gﬁ@pilLbi e, thalidomde, and éSbor@ezonib;;heart or bl ood -
pressure nedCaY T Hns OTaY I F WBH%%&W@ PYFusy PHEMYEPYE: n, and

p. erli xi | i nertitpeh@airu@NSrehsvifusgiman T 261 19mphBrephic®iris MugaAol e,

ni trofurantaoin, thaliqonigﬁ, and | NH, dications to treat skin conditions,
e.g. dapson@®PHRMAYEHS fnd Mren ipnymodefGisACY ViUS.ant i - al cohol nedi cati ons,
e.g. digslfiram IhsymeReibainhéis a sBbjget RavIRAdIK el dbPBRGIE HiBerdeptay udi ne,

zal citabine, ritonavir, 20d4T, ddC, ddl., and anprenayir; chol esterol

odl cat | ons Dedh BoR GAAERERT f0! 31 UELCALIR & VLR Dot mEOL oI =

fl uvasL iati n,hugiaﬂﬁm?h?ﬁﬁﬁcigmrdimst atunan ilfiigﬂn@ﬁéfciéﬂﬁjaﬂi:rlhsl'—2,anf[i rheumatics,

e.g. C oro 1 he, Qal C Cl nhe,_ organi 0 , . an enl Ci ar ne;. nitrous

oxi de; it h%ﬁ?mﬁ O‘éFF‘b*oLFBS.tﬂPrP%‘%E“%ﬁ}B %ﬁ?%’?‘ﬁ%@énﬂéb@m@ﬁé’éﬁ?}ﬁsi ve

di slorg_er is Ih&ﬁhﬂl&i‘ﬂzltrideﬁﬁmﬂﬁeﬂVB'ﬁﬁ&mrﬁ&d {%&rlﬁ&@ﬂ@%ﬁﬁﬂ@“&fhﬁﬂl&%ﬂtﬂisrout es,

I NCl udi oxygen e tion, ucose de tion, .0xl firve stress upon '

reperfugﬁon, and/Istqﬁ’lﬁﬁ‘f%F&L‘? B")??hchtsﬁgn g‘?‘laa’fl ‘élaﬁ)i?’ﬁ ectiVE dPrealing an resul t

;rom an _egd@gbjleeuﬁtﬁﬁlpﬁfatsitmﬁn:(eeti@. ,'I}hﬁﬁl;ihﬁ)&&,iom_ lqua;aérﬁglﬁ,suajedt lidving ain]lfe)_,

rom accil de chani.cal,. | ury, J O ur gl cal | ur ) €. g.., reperrtusion

stress on t&iﬁé:ﬁﬂ"g?ﬁpgﬂs%? a’éﬂgﬁc Wﬁ’éﬁf’i ?at‘RF’E‘tefBJh%‘f %{\;‘%It’?g §9sues t hat

can be 30 dam@estidE.¢.sPReHoMql/RIpd R RIEROSia vEak APlagnodis ovale, drdver
t1ssue, ncreatic

tissue, skeugtaltﬂus%bgﬁifid?el tissuee Eglnn arny u 3n _
| ssue. and AHETREE Ao RO R T BI B G RRSPe MG G FLEHBIfSi ve
di sordersi s (aefighiftad boEarsddlidadndi cagdedByabligteangdiceRilappeiebs ade.enbodi nent
the Hse.7. O_I{e?s%%%rr]z% gno?:izgi?igigﬁmcimsia (z;n argtiu%?Liegﬁrggrgriia %hagasz‘, Leishmania
méxfcana, Leishmania amazonensis, Leishmania venezuelensis, Leishmania tropica;
Leishmania major; Leishmania aethiopica; and the subgenus Viannia, Leishmania
Viannia braziliensis, Leishmania Viannia gﬁydnenqis, Leishmania Viannia
30 panamensis, and Leishmania Viannia peruviana); Trypanosoma (e.g., sleeping
- sickness caused by Trypanosoma brucei gambiense, and Trypanosoma brucei
rhodesiense); amoebas of the genera Naegleria or Acanthamoeba; pathogens such as

genus Entamoeba (Entamoeba histolytica and Entamoeba dispar); Giardia lamblia;



WD 2008/ 024303PCT/ US2007/ 018378 - 65- I n various enbodi nents, the
Hsp70-responsi ve di sorder is seizure, e.g., eplileptic seizure,

i njury-induced seizure, chem cally-induced-seizure, and the |ike. In
sone enbodi nents, the Hsp70-responsive disorder is due to thermal stress.
Thermal stress includes hypertherma (e.g., fromfever, heat stroke, buns,
5 and the like) and hypotherma. In a preferred enbodi nent the disorder is

hypert her g aiod a0t her preferred enbodi ment, the HspPPTiRSRIBREME
di sorder 1's burn trauma. In preferred enbodi nents, the Hsp7Oresponsive

di sorder is atherosclerosis. In various enbodi nents, the Hsp70-responsive
di sorder is radiation damage, 10e.g., due to visible light, ultraviolet
light, m crowaves, cosnmic rays, alpha radiation, beta radiation, gama

radi ation, X-r4g; and the like. For exanpi’8; the damage coul d be radiation
damage to non-cancerous tissue in a subject treated for cancer by radiation

thgrapy. Ig Gryptoe?mﬁdiam; mpcdl h{?@?fﬂospbmhtﬂﬁfbﬁﬁeﬁt[ﬁsm#ﬁﬁﬁarﬁﬁrﬁdﬁdiﬁi i's

radi ati on dal ro isihle li.ght or traviolet light. 15[ n various
embodi ment s,’g?%gow&%ﬁ?%dsﬁ%%i°\’;g‘eoﬁe§8? g%kPStP?%@I“%h‘%"g’é‘Fmﬂﬂ%W,s'e. g.,
trauma from memsget; 8, japosicden SSmekerd ;. intdicakash); TorohlkédeSs (8. 0. , pressure
damage in gI%J%oFa and tdjg. like. In a, glr_?{’,eéred enbodi nent, the Hsp70-
responsi ve di XoPEEoBEEE: AP iR PAIHEE THEAURY S MRBRARE 106 DeIFSt er r ed
enbodi merit, the Hepbther@sipeiatve, it sojeehavidg gh NIC lRrdsh @Bt Wsdr@erRERSSUr €
damage to retinal . gt??r]\‘_gl i ong%g( Igl vacrii ous_enbodi nents, the ’
Hsp70- r esponst &t gaused b 2 praipgoasplegied figg foxaplasmagostiied

enmbodi ment s, TypendIppadrieb gamdicee, drmeimd Br@¥D®oéstersd), IRishldhRl 0Xi N

sel ected from net happhetanmine, antiretroviral H S  therapeutics (e.qg.,
nucl eosi de r'g‘i/"é’?’g’g’ %ﬁﬁ%’?’f’&f%’é‘”ﬁ’ frieBrgres ﬁ%‘ﬁ{ffg‘zh‘éf”é’f’? &G nercury,

| ead, 25ar sebhéishmoad dirdeaneBSIRRYIB L Oemenlelendi3(Léi5¥ondnik @ppicaim no acid

anal ogs,, chepmi.cal aoxidants,. ethanol . . gluta e, tabql.ic .inhibitors,
e b ot 160 i it LA Gptrichists SR MBEDR HHE TR Al so
i ncrease Nat Htaahialirtititiensi\Kpist@lahiadGlimpth EyyardasidSRisHmed Vianfia' NK

cell -responsive disor di cdf con(}j ich is i

er,” is a. ne . tion, , roved by an
i ncreased i P RR7EET"> l%é’#’l”fﬂ"f‘i/%%&f"%@ﬁ"ﬁﬁ?%, lasma g LGP PR K
cel | - r esponsvive:, dieercdér ovas anddasmoelitneakyseem augnent ati on because of
infection or the possibility thereof. In sone enhodinents, .such a suhj ect
can have an inf ec%%ﬁlla(sh?e%éy’%rggmtbcﬁb”c%%awf@g@zfa%%#g is EC@H% r onment
wher e pathogedsctione ipreselity, Uaf@gtunately, avil@ppiatialsy hadled sythetrewf of whi ch may
be alleviated, ! he .rretg%%? ) ZOO%Q@MOBPCT/ gSZ’QC}?/ 018378 - 66-
di scl osed- hePBITR UREHSBRUPASTE!® &8s HSTREE T TS RRRE BP Y PEREHEHY *¥an have an
i nfection (b@dReA)alancomyeh redistmgabiieratocpiaVast) aebpen{giliatezioaht) for which
t he di scl ose

e i ocl 25, OGS SRS MR bl sl L0,
i mrunodef i ci aritjoticSued., srdnbpPRfycotercieRune@bierellools redst idoaiedd, rifdimpin) -
D 0PIV a1 L IRY o SEATB s B BB 8
i nfective ensiseinog plobadratdldab bitead febativelyambheyn dasteiia frotn isclated @ardan an
[ nfecti ous el PATEALISHERARNRIRIR @05 BLSPSPhuciSrut vid By 1OP! £ 21
weapons, These bacteria may not be easily treated with existing antibiotics,
It is believed that the compounds-of the invention can be particularly
25  effective for treating a subject for drug:resistant pathogens, for example, drug
resistant bacteria, or pathogens for which no drugs are available, e.g., many viruses.
Without wishing to be bound by theory, it is believed that because the compounds of
the inventic:n can act by increasing NK cell activity, and thus the NK cells can kill
infective microorganisms or infected cells separately from any direct action of the
30  compounds on the pathogen or infected cells. Thus, it is believed that the
compounds of the invention can have at least one mode of action that is separate
from typical anti-infectiv.e drugs such as antibiotics which can typically act directly

on the bacteria themselves.



10can have an inherited or acquired i mune deficiency (e.g., severe
conbi ned i munodefi ci ency or "bubbl e boy" syndrone, variable

i mrunodefi ci ency syndrone acquired i mmune deficiency syndrome (AIDS), or
the like); can have a depressed i mune system due to phYgi bal Condition,

age, toxin exposure, drug effect (imunosuppressants, e.g., in a transplant
reci pient) or side effect (e.g., due to an 15anti cancer agent); or the
i ke. wo 2008/03303 € enbodi ments, NK cell activity cari,égﬁng@@,yo%ggd in

subj ects that have decreased or deficient NK cell activity, 1n conditions
such as chronic fatigue syndrone (chronic fatigue i mune dysfunction
syndrone) or Epstein-Ban virus infection, post viral fatigue syndrone,
post-transpl antati on syndrone (especially .20allogeneic transplants) or
host-graft disease, exposure to drugs such-as anticancer agents or nitric
oxi de synthase inhibitors, natural aging, and various imunodeficient

condi tions such E&ugeasmtamt@eﬂiag&ﬁctahmMﬁftmhﬂeﬁhnN&Ed@-picsny

i munodefi ci e‘@éllg Séégﬂ 3ms anpg té%? e) nbodi ments, a subj ect
having an NECEPF BoHs AR %IE”IS‘SF"?t fﬁ;t?%“é’@ SoFSITARAP ARt f or

bact eren a. aBebibat affitgpicalyt Neeaofal drdtidiotRb siacdsgiehillih Hekidivn, iddohd e

bl oodstream_Sept. i C%%F ck I ncludes seri.aus | 3& \%? ed orggcterem ¢c. infection

acconpani ed &9y OF RIS g CERTOR e AT gR2eRHerss teffapyplines,
hypoper f Bisi mtmphmﬁemasmm we:ﬁdoa@tcm Yr th@ lfidelliFer BXRAEIOYN s§RPSI S, OF

system c i an Ly onse .syndr i nc] udes ri ous severe COI’ldI tions
such as i nf &&3° "@ngn E%ﬁtccra@zﬁeltfeia?%r}e ?%?“ﬁ*&ﬁ??é?’%é?‘%ﬁﬁ%%e acut e

i nflamat i orlrugSepsisiant Szhé}ﬂ‘kcdcﬁu.i }yzmuﬁﬁlnfdﬁ (MDRER,rédondly ﬁﬁdﬂn@ﬁlﬁpéﬂiﬁﬂrl]m y

gram negative.qrgani s st a 0C.0C meni ngococci .. _Septi c shock can
be char act eF?Sigﬁgweﬁé’ﬁ?%cué Bﬁ%lff'%(f'ﬁ‘? 52 1?3381 XAPEOMY /P T eSATE RS P‘Efeg?lc%%"ot ensi on,
and nul ti or gashicHlih iststant mpﬁ,()ﬁSb&?lﬂﬁﬂﬁda@\ﬂbﬁmﬁfr&lﬁ&ﬁa’mﬁrﬁococcus

TI’ ansi e bact. m a.can sur
G am neggt i \?@aﬁlgﬁf é?sés%’ﬁ Eﬁ rﬁf’é g'ﬂﬁl%arﬁ %‘d@ Ifﬂ‘iﬁmg%]"l”é’r &t hough i t
may have no (egf, eefistan taofgaivb oy njee Sfm&trad:}fcllﬁa)pebﬁﬂﬁﬁ ﬂ!.ltﬁdﬁcllﬁlhtﬂbl)és! nport ant

i n i nrnunoco msed - atle W, t it n seases,
after chermtcggl?ag?ﬂpmﬁﬁ&e a”éoé’te%ﬂ&?hﬁq ﬂﬁ‘?’ﬂﬂ? ’t‘?rB‘%) %”Fﬂtgx "?/?F@gf)f can
typical ly bdike) ahleesistargand hfhllﬁh&l@ﬁﬂl'ﬂl@hlﬂthh@fs)(e g Gehsistant gasid, evdbest i nal
(@) tract, or sof t SS atients w.th decubitus ulcer,
oral ul cers FH° p?gtrslogfﬁzédt ?t' aﬂpérk'eﬁtg?fab f[‘? ?p “{leh%‘élln%}% SFeart di sease,
prost hettsc hefpidonviading ﬁprmoxmlhﬂbﬂbmﬁmlg&mﬁlmoisﬁ Oedescrint yPthivabnyde,

grai n-negative bacter in chronically'ill and 10
i munoconpr % &3NSR nh??"’%ﬂrg% 4‘15e%such patients, bl oodstream infections

can be caused by Iaebmblembbannéﬂts,NIanalemb.é@ caabdufqnmgéd ixmxbjeefsahaiéﬁv@an

| ead to abdomi.nal gf‘ge Vi |nfect|vec{1;r1iur'rgt atlo e§ ci al

femal es. Tr &WSTEMOF EtR P ai BT RY SR S ST ESP‘N’O e@?&?‘i

net ast ati ¢ idefieizht K w@dl atcﬁextyrem sugesSemnbodmentysthé mmneth:ﬁcmncy]caasbetm

peri car di.um,or | ar er nts. Ente cu ococ us can
Pendt o nadee riamohehitaey, el baiaa fiadl R REGEr i eBh ParENP,

St aphyl ococoadshingtd be boumal athebry, itypbejirivedthat bbuitmgm@easllsactﬁngl ca&an be a
typi cal cause of g‘gr amrgo i.tlLve. bacteria The, | nC| dence

of systeni ¢ FEHS gH H‘d%afifn‘&é’f“ab"ﬁsp‘é‘e%‘f cr?ngﬁlé’gﬁ fo TR
parti cul ar| yleasnirlpurg fisy, asgergs dhinpaohodeficiency sspsme: irmntt]it&erwpdmrdmi:tlg ubj ects

concerned with NK cell activity.

25 In various embodiments, im:huno&eﬁciency disorders 'cali include disorders
with increased susceptibility to infection, for example, one or more disorders
selected from: circulatory and systenif% disorders (sickle cell disease, diabetes
mellitus, nephros'is, varicose veins, congenital cardiac defects); obstructive disorders
(ureteral or urethral stenosis, bronchial asthma, bronchiectasis, allergic rhinitis,

30  blocked Eustachian tubes); integumentary defects (eczema, burns, skull fractures,
midline sinus tracts, ciliary abnormalities); primary immunodeficiencies (X-linked
agammaglobulinemia, DiGeorge anor_naly, chronic granulomatous disease, C3

deficiency); secondary immunodeficiencies (malnutrition, prematurity, lymphoma,



20 with conprom sed i mmune systens, for exanple, the elderly, AIDS
patients, patients undergoi ng chenot herapy, bum patients, patients with

di abetic ketoacidosis, and transplant patients on i munosuppressive drugs.
A study found that about 40% of deaths frominfections acquired during
hospitalization were due to mycoses; see Sternberg et. al, Science, Vol.
266, (1994), pp.| 632-1634, the entire teachings of 25which are

i ncor por at [-n. by reference. In various enbodi nents, the subject
havi ng anﬁ% 2@§F'¥@%sponsive di sorder can be in need of P¢VESHOMMBBor a
fungal infection, such as a pathogeni c dermatophyte, a pathogenic
filamentous fungus, and/or a pathogenic non-filanmentous fungus, e.g., a
yeast, orthNi ket Pat hogeni c dermatophytes can include, 30 e.g., species of
the genera Trichophyton, Tinea, M crosporién, Epidernophyton, or the Iike.
Pat hogeni ¢ filamentous fungus can include, e.g., species of genera such as
Asper gi | | us,sphinstiomlyasiemia, Ghyiicde@peessive M43 BRRsMIohe tlterobith§ e

Pat hogeni ¢ Qﬁ@-tilaggptous.fungus,,e. ., yeasts, can include, for exanple,
speci es of tREYLREHL ST HE0E 612@5"6%1%@1’ 1939%ers/ (Rt ovsrsrowin ghrpaic

Mal assezi a, ihfectbmyopiti ea3istaR OhR kentinhohisHediFsitfon (BbRahRitYEFater

Par acocci di oi des g%?CCidiOides’ ‘he 'l i ke. In various enbodi nents, the

, or the 'l s >
subj ect can HEPY r EETEAT Bontr s ORERMRRY E@Elaéiﬁn frBtRYLRRERIER; foreighe genera
Asper gi | 5us taidieh] ramgpbehePufP eRiRS coftral VeRRRAMERR, H8AcihNGaHARIveS 0
exanpl e, Trichophyton 5 rrente%%r-oph tes, Triehophyton rubrum Trichophyton
schoenl ei ni i% iy ESiratad Jesignbrdies) allogen s iagpRlanty g@fs(eRiushnet

Tri chophyt orﬂiyd'aﬁé,&@eﬁmmdyﬁﬂﬂsﬂi&ﬁﬁe%, NAPmekridkis), 4Sthe Fel Ncl ude, fo'r exanple,
Aspergillus fum g[?lt us, As grrm:i | lus, fl avus, Asper.gillus niger, Aspergillus
amst el odant, AspeRgPRPEsSRBeAFaS,; imapradghirieny dserdessan mehdeder | us

ni dul ans, A exayiphs rahE@engbb dﬂ&nﬁ@ﬁﬁﬂir@hﬁ@oﬁﬁ%@f&ﬂeldeﬁ% padevhcient?, X-
Asper gi I]I us 11};1{§jrsreus, Asl%gr I I.us(élstu$, Aqs:ﬁ‘ee}rgl us ver |col,(3r, Aspergillus
caesi el I'0s, 4 AETTAE _ R} 9@%’&‘@5 maglgpalpeueCongsiths per gi | 1 us
gje]: | ect us. f | AgEameglebilachnilE)) ,b&mnioh&zaﬁh@bﬁﬁinuﬁ@{ﬂbﬂ%ﬁmbﬁ%ﬁ&@ﬂreﬁor a fungal
Tr1 ohophyt orFRiBFARF PATIRE): R TEeb e toBh e IR Aes .
Clr %pt OCO)CCUISDcl'(réhi@] chgsma?j@a@cahlﬁdne@jp @ﬁﬂﬁﬂaﬂ)i_n@amdjd_ _ g@ﬂciﬁﬁcﬂﬁ :Vlgi_skotg?&ﬂuiidﬂ%Y
al bi cans), Paracoccidi pides (e.d., racocci di qj des  brasjliensis
Cooct di'of e IPROGHe, ais e aiegiata: K PPl it e EBOdVHEHEE. ¢ he
subj ect 1Gan HedidnalleblEuek] Dgale), @G pRAulotAtdld dibopd & @Rcygbr um
Crypt ococcusmeof or. rrﬁns, %;%S&g%?le%tégss g%g?a 0ocCCj d',gi des br agtl i ensis,
or” Cocci di oi HRESIPRAFR§IENcY: {3 A VGHP g5Ecieny; U?Iﬁ\l‘;‘?l[’ ¢ a subj ect can have
_zli__n i nf e('\:/iti on cauSﬁ&aﬂéuﬁgﬁuwﬁﬁn?eir@ﬁﬁﬁﬁeﬁbﬁﬂ?ﬁ dil‘@oxﬁ_eﬂe:raﬂ lif'ﬁlﬁdéhﬁﬂﬁatyon,
i nea, crosporurn, Epider yton, i]lus, His asma, ., ..
&yt beoccus TR BB oS AR (o ot b, e SRR Chaled or ul
e et i A ot ed St
sel ect rené'ﬂ'f I’O%H%fhés éernéie?'r‘igﬁﬁlilk?fﬁlﬁiggﬁﬂmeﬁ DORPYELES F"i?ﬂl%lsﬁpi der mophr on;
gn%gfjio(r:rg(r:\tcgﬂthe ssg'aienfﬁggﬁcah ;/e.ngh i fe@mi n aihdh?dge-ﬁde?@ﬁ us i?kinrect ed
from Tri -.ch_o,p. 5?1"’?13;5&’\%%“@'9&&6“%‘6@&1 - ]z?scfeglfﬂ[aﬁa e %ﬁ%ﬁgﬂgm@ﬁé
ebod Mot S L he b Bet R noan KK oLl ot oS0onSLye. o sardor can be in
i S,. S - Si. i s i
need of trea%ﬁ?oaég%‘eﬁc%ﬁzﬁgﬁzlegg @6{%?%}??)’ i‘@ﬁ@gﬂjﬁe Pg?s‘p diBfe, by a
bacteri &5f defiptunicsg (AR),aditem! killertdl ddhiany Idivpathic Chatiphatésnopelaci | | us,
Cachori chi o Coupnan dg Fos aeriehroesRs S ot rab e Inlna s SR A e
I\E/tr;t er o?:lcmcusXLEgaimbs'gé Heanlhildaﬁ{’ﬂblﬁbidnu)s (ARK Iﬂeﬁeblaﬁa)ggenéélﬁasi;abhghodﬂét eria,
raxel | a, cabact er.i um Crococ sseria, Proqt.eus,. . Rsgudonbnas,
Sal monel |, | SERFIS A AR R PSR BRI SrdiatR oo Shiee
St r ept ococcusmb&y deatfiem Iy mpibpiol ifcrativeckyXerosid) P hagbe aiadiahiers aefeas | al
gener a

30  of cell movement: Hyperimmuno globﬁﬁnemia E syndrome, Leukocyte adhesion
defect type 1 (AR), Defects of microbicidal activity: Chronic granulomatous disease
(XL or AR), Neutrophil G6PD deficiency, Myeloperoxidase deficiency (AR),
Chediak-Higashi syndrome (AR)); Complement disorders (Defects of complement



5 such as Peptostreptococci, Porphyrononas, Actinonyces; C ostridium

Bact eroi des, Prevotella, Anaerobiospirillum Fusobacterium and Bilophila
In sonme enbodi nents, the subject having an NK cel | -responsi ve di sorder can
be in need of treatnment for a bacterial infection fromAllochromatium

vi nosum Aci net obacter baumanii, Bacillus anthracis, Canpyl Cacterjejuni,

Chl anydi a trachomati s, 10Chl anydi a pneunoni ae, C ostridi um spp., Chrobacter
spp., Esc i I| Ent er obacter spp., Enterococcusﬂi alis.
Enterococgﬁgzggggﬁgﬁl FranC|seIIa tul arensi s, Haenophil rﬁﬁﬁ??ﬂ%ﬁgﬁe,

Hel i cobacter pylori, Kl ebsiella spp., Listeria nonocytogenes, Mraxella

cal arrhalis, Mycobacteriumtuberculosis, Neisseria neningitidis, Neisseria
gonorrhoeae, Proteus mrabilis, Proteus vulgaris,, 15Pseudononas

aer ugi nosa, Sal nonella spp., Serratia spp77- Shigella spp., Stenotrophononas
mal t ophi | i a, Staphyl occocus aureus, Staphyloccocus epidermdis,

St r ept OCOCC%ﬂﬂﬁm@ﬁedeﬁ%ién%?tﬁng&E HPedROBRRSe: A1 BRIAGPERRY 2! act i ae.

Yer si na pestl s, .and Yersina enterocolitica

Pept ost r ept dPdddiactes hEeHarariyaten) éeﬂ@erwdé‘ﬂl@p%@%ﬂ idefieigners(ACD),

Pept ost 1 P! a%e6F D AURIGEy (ACE), PIRBLAS! ARRIABOTELPEEKRAE. PO PhyromDnas
asaccharol ytica, _Porphyrononas canons, Por ro nas gi ngivalis,

Por phyr ononas madAdadens %b?da@ﬁ?*ée@nnmpﬂaﬁmmcy JBearHers agre mslude secondary
odont ol yisi CUgmur@l¥idiéicd difBriQROGH Bam L A5k Eﬁlo&‘@l:&ldgiz s sgfe&w%&

Clostridiumdifficile, Bactero 1des tectum Bact er ol des ureol yticus,
Bact er o i deFTgpaRrs sl necehesy indente (Rysighesiy ir@n)lmdﬂﬁéwaﬂeweatollmnm| a,

Prevotel | a 23h@pwmb 3pdkithi; %reﬂaeygﬂ@in Abord alsbagemﬁm%s@o\ﬁ% b2,

Prevot el | a nel ani nogeni ca, FusobacterTlim navi forne, Fusobacterium

necr ophor um (8 SRYALHECraRe v Bremin Dibeiss et cvomphicatiensfzam diabetspimwbiasr i um
russi 1, Bi | plilee WRIEHRLNARp o HEMPBRLLMSHAMRT WS SAlu¢RRY obact er | um

gr anul orratl s,or th bel i eved tHat conpounds of the invention
can be pért Mahnamtvnu%’éﬁwn mmwrﬁlrdéﬁ@wrges@gwwdﬁsw erteroRathifsy acel | ul ar

infection. |Neﬂ}§otﬂﬁ‘d}ﬁﬁﬁ4rﬁé’ Mgl th&¥ @dstidph ?rﬁcﬁ'étcelt] atadi Iﬁ'ﬁtﬂn%s@p‘?esswe

particularly effective agal nst intracellular infections. Intracellular
i nfections zEent KBadiatigh IBPHMeSEYTessyA daest Rerticasteroidsndotidymeheanta ®si des

wi thin cell sy@inimecytldiplin, AMRTZAIBORGRIRPAT %D HhRLEAERiseases  FOT

exanpl e, intracellular infections can be caused by one or nore bacteria
sel ect ed fr direngsiital gibiela.(\biryl exapibemg t @, MEplesar@tqellpaFINdafgom t hat ean

appear a3 SNEhthmeydioPhaSHeibA ThelionSmbibiuBROCNERS LA 1A B14bER Eﬁh' I's such
as Ehrlichia sennetsu, Ehrlichia cant s Ehrli chi'a chaff eensis, rlichia

phagocyt ophi $§v4re IBYCQbH%tePF‘I@)f’-‘“EJ ispasel:dnfiliragive apd herestplegiftisiaysogenes)

Legi onel I a ( lg;loc el Qﬁednhas@rm ghaéase%@ﬁ%gwm@cama ﬂyéllSﬁxfatS' ae
provvazekll . Sslae t Ri ckettsi ae m)OSGI’I |f?I ckettsia

rickettsii, %@R‘é‘??ﬁ%éa{l‘i amléﬁr@eﬂaasgu&ﬁ Syreeranddranaiad B §Blen¢QitQ3R3ét tsi ae

australis; Rhﬁé‘s%e%ﬁ' ABukBHOd M1£él%@6ﬁﬁ8ﬁ§ @Eﬁfnho adjive 5@&4@%@&1@%&& hi);
Chl arnydi a Chl anydi a psittaci;- Chl pneunpni ae; Ch(anydi a

trachomadl s, 018309(1%@% IW“%’EBS&@E@?WS(WE%%EQr orht iik®er cul osi s:

Mycobact er i um marjinnidhin\HRIIReESS] HESUNdH RAERh 8K NV AQPSEhRIdisdAoVi S;
Mycobact eri um scr.of ul aceum Ivycobact erium ul cerags; co acteriuml eprae

(Leprosy, Ha¥#8etis nereel Fepsynt fpF Brerer pawpwnds: TyBﬁa&m Sugh AyoRpd A% puarn is

Brucel | a abog {e4gse iBfurf ok plasey a'smgﬁ&au&ﬁlduedegw the sutg@wsmﬁ%ba&fease(se
Coxi ella burnetii); or the like, Thu in . sonme 15enbodi nents, the subj ect

can have an Fofexa@gle i W%%?@IFEP"% the shipg s H%%ﬁ" Byecondig dhied | um
sel ected s r oaegfrézeemgﬁe@\s@m@m hdaGhdiut $96S1®R] B5% LEML0rmh | %, Fiock 8blsi ae;

Chl anydi a; l\/}/c/o acterium Brucella; and Coxiella.

%, or more of the surface area of the subject’s body. Also, in some emboduncnts
the Subject is treated for a wound or wounds, e.g., an open wound of at least about 1
cm?, 2 cm?, 5 om?, 10 cm?, 20 em?, 50 cm? or larger, or 1%, 2%, 3%, 4%, 5%, 10%,
15%, or more of the surface area of the subject’s body; or one or more incisions

30  penetrating the skin totaling at least 1 cm, 2 cm, 3 cm, 4 cm, 5 cm, 7 cm, 10 cm, 20
cm, 25 cm, 50 ¢cm in length; an amputation; and th;: like.
In various embodiments, the subject having an NX cell-responsive disorder

can have an infection caused by antibigtic resistant bacteria. In some embodiments,



In various enbQdi nents, the subject having an NEC cel |l -responsive disorder
can be in need of treatnent for a bacterial infection fromone or nore
upper 20respiratory tract bacteria. Exanples of upper respiratory tract
bacteria include those bel ongi ng genera such as Legionella, Pseudononas,
and the like. In some enbodi ments, the bacteria can be Psevdonona$S

aervgi nosa. In particul ar enbodi nents, the bacteria can be Legionella
pneunophi | 4spk NCl udi ng serogroups 1, 2, 3, 4, 5, 6, 7, 8 and the
like), Legﬁggg??gﬂﬁtnnffli, Legi onel | a 25 ongbeacheae, [EHPEHEINAT cdadei
|t gi onel | a oakridgensis, Legionella feelei, Legionella anisa, Legionella
sai nt hel ensi, Legionella bozemanii, Legionella gormanii, Legionella
wadsworthii, Legionella jordanis, or Legionella gormanii. In some
enbodi nents, the subject having an NK cel{78fesponsi ve di sorder can be in
need of treatnent for a bacterial infection fromone that causes acute
bacterial 30mexasesdah heve A infi0Rictudal 09 GliablefufABRERY fidin LiBSL R
Typical Iy, ABECB can be caused by Streptococcus, pneunoni ae, Haenpphi

i nfl uenzae, ﬁqalé%bﬂr%%c%awrwméma‘eﬂnc%wwaF%&%ﬂtaﬁr&w@wwm@mcﬂhw1-

I n some enbodiiRat Siapkieotei E%up%%hnglﬁ&smﬁn@?héurﬁ%la%hshr\ﬁ?m%éor der can
be in need of treatnent for a bacterialinfection fromone that causes acute

comuni ty acifsisleBESHmenstnresistatfyultiesistantd{psyserie Gongpifealand  CAP can be

caused bys St j8R{A0RGRH RGN TRBLRSlosERGIRIMY dtfSodibhid S @ﬁb}em[éﬂg
catarrhalis, Mcoplasna pneunoni ae, Chl anydi_a_pneunoni ae, or sie

pneurroni ae. Pasteriah ypfeqtion rasistapiie @t I?Qﬁtoneﬁﬂ’ém@@%%’ﬁe%ﬁowmhby

di ug' resi st apferh@ME kéRdnd Gefleratién tEEHhEl'os;ﬂferg hESbBAA etratfinBs, Of

St r ept ococcus, pneunpnj ae. I'n various enmbodi nents,” the subj ect having
an NI ( cel | - FERgBoRIy@ctawarels: vaspmpen; iraweling fluorepatrleness eaftiaxentst er i al
infection fromdhie ALARRGH MM, RRRHFRN RABmplf) BIREATRL byl%zinrahﬁa@nzae

Haenophi | us parai nfluenzaé, Moraxel'a.catarrhalis, | asma pneunoni ae,
Chl anydi ¥ pnéatipeelieosidr) CRaRemysinGHudTese,; %awwms eXpsimur eus,

Strept OCOCCUQy&)S%ﬁx@eEﬂuo‘iﬁhﬂ@é QhaghAt-athieiflicylikhghlsi el | a oxytoca,
Legi onel | a pneum);fml , .or Proteus -vulgaris. In various enbodinments, the
¥

subj ect havi ng an vaidoys. er’%@iﬁ’é‘ﬁ%ﬁ%éhﬂﬁ%?cﬂéw%sa‘éaﬂ(ﬁfé TeEPONSEE &t r eat nent

for a bact er jabrdePéA0tdve An fif@inGB did Rl VispkdS PIOLRBO S mBAG! BE sAbjedS Used
herein, maxillary sinus pat hogenl c . bacteria is a bacterial strain isolated

from acut e ofaiivsRiRELpaALY ipngdefigiensy diserdegy In sogpe embedimentsathaaybiestar y

sinus ispj at Sm%v@%%@é&ﬂd%oﬁﬁﬁﬁnﬁéﬁ%éﬁey Shérapt ococcus pneunoni ae,
Haenmophi | us spp., Moraxel |'a catarrhal* an anaergbic strain.of

non-fernentative & m%@gh@dwn@owamdeﬁmm disuflprg cap m%ﬂlemraasaa or

0- haenol yti c4béePlifeeftdiSomplitakthd Bkof HAMMILTROL, SitaiB hhd Afiverfll NUS
pat hogeni c bacteria can include a bacterial strain isolated fromacute or

chroni ¢ maxi PeBgisncigsnprotaipdosing eRigioppiRtey: nephipsicisypdrame. B oSnigHG e cus
aureus, StreplREQEHdxepREBRIIAR, Haermophi l us spp., Moraxella catarrhalis,
an anaerobl c strain of non-fernmentative Gram negative bacilli, Neisseria
25meni ng?d i di s, 13 sompesmbydiments, reprerdseigacy %@ﬁﬁﬁfﬁ"}’-t‘i@ CARFIOGBAzae, an

Ent er obact er gﬁ%ﬁ? caed 89 i BTulB AlpptdsYiOe (A, a%g,arhalaﬁmbaﬁﬁﬂdnbsup%és@m ococcus
pneunoni ae, Sireptogcoccus pyo enes, a nethicillin- %ﬁ’j Eant St apﬂyl ococcus

spp., Legi onérYES GOREEATSHRCE & WE’SBP%W%&‘Y@HBW 8i 4t yse

Haernophi | us Wnb&%ﬁa%ﬂtxbbdﬁemmd &, pakai nfl uenzae, Pept ost rept ococcus
Bactero ides spp., and 30Bact er oi des ure | yticus. In variou enbodhrrents

the subject havi nd SHPRROERFIMENSs PERUPQreTigiens digprders can caused or partia

25  caused by surgery and frauma, e.g., burns, splenectomy, anesthesia, wounds,

implanted medical devices; or the like. - -

" In some embodiments, immunodeficiency disorders can include chronic
fatigue syndrome (chronic fatigue immune dysfunction syndrome); Epstein-Barr
virus infection, post viral fatigue syndrome, post-transplantation syndrome

30  (host-graft disease), exposure to nitric oxide synthase inhibitors, aging, severe
combined immunodeficiency, variable immunodeficiency syndrome, and the like.
Increasing NK cell activity would also be beneficial for treating subjects with

disorders including, but not limited to a neurodegenerative disorder. As used herein,



can be in need of treatnent for a bacterial infection that causes a urinary
tract infection (UT1l) in the subject. Exanples of UTls include urethritis,
cystitis, WD 2008/ 024303PCT/ US2007/ 018378 -72- prostatitis, pyelonephritis
(acute, chronic, and xant hogranul omat ous), and hernat ogenous UTI (e.g.,
frombacterernia with virulent bacilli such as Sal nonel |l a, Staphyl ococcus
oweus, and the like). Typically, UTls can be caused by grain-negative
aer obi ¢ bXQ #W0P/R43B g. . Escherichia (e.g., Escherichi aPE3Iuspio7siIssusi el | a,
5Pr ot eus, Enterobacter, Pseudononas,,,ancl Serratia; gramnegative
anaerobi c bacteria; grampositive bacteria, e.g., Enterococci (e.g.,
Ent erococcus faecalis) and Staphyl ococcus sp (e.g., Staphyl ococcus
saprophyti cus, Staphyl ococcus aureus, and ghe i ke); Mycobacterium
t ubercul osis; and sexually transm tted bacterial infections (e.0.,
Chl anydi a trachomatl S, Neisseria gonorrhoeae, and the like). 10In certain
embodi ment.s, 2 PRodeasneTEtive disorigr momsdwadart@gmfmwes sichaasdercbemb be in
need of trea t r xual l'y
L S e e
vagi nal i s; CdegipdationoCapngbrrd and spm@lns)uonmeng@dmngmMp drsosiees caghl anydi a
trachomatis; ldw,&g%gﬁggﬁwgemsgggel H‘Iﬂaux}%&‘?@ ggg %o G, HHaemophi | us

T ormer

ducreyi; 15 Cal ynmat obacteri um granu y Bonovani a

granul onel i sppinEdiales mesapREatTahy (s @s IiﬂHS%d}iS disedsgl spinocdrehmilar ataxic

papi | | omavir £y glerial
(Shi gel |l a, Hﬁogdéggg%c% gtlrﬁ%dr %glg% F%}%Q%i?f?ﬁaql{ag gﬂré@lﬂé’ﬁ%rﬁ%ae%af Rsitic
(G ardia or @hig; sazye;, h)@ﬁﬂ@m@bhym@pam&( prreiasus! gthEmvselmsisa

hi stol ytica) rad?ﬁtmtnké‘?: bidte: gla\.%g 1ﬂ Bxpb@re OB cIRARAMATRY! SnaddGsHP] ect

havi ng an NK cel -regponswe I'sor ¢an be I n nead treatnent for an

i nfection re§BlF1FPtFFgS°PW%lppJ@¥}' mdypid mﬂmﬂy chemibsallpdudverd sdizimf@othesn, acute
bacteri aig exapsessfaéaésgsaa&fd vﬁlﬂ{ &x@&&&%ﬂbﬁakécscﬂﬁ%&aﬁ%‘&%&% ifeaui red
pneunoni a; maxi | SI nus enl ¢ bacterta; urinary tract infection;
or a sexual Wenmﬂegmﬁqttv@dhsomleé&@armiso Qﬁludeldsgtbéatw@\ﬁédleum cased bt hods can
be particul agdyefaf idr¥eth&‘ﬁ{al kheat l.la'agm@ StHQineeﬁg bed Bty tlY 4, 3 u{qu&ﬂeon
Thus, i'n variobs enbodi nents, a subj ect aV|ng Kcef -respohsive -

di sorder canlike ehemie gerofamagsdissunthrqugh mwlfiplstrpwes. findnding oNegse such as

Pi comavi ruse%e@@u&l 12864 Bepidfiit ?mdam@%g gé}@hs?&( bal/B: ks uses and
coxsacki evi ruses) ar vovi r| da Human Par voviru Itrs, .g, 30
Hepadnavi ft s ig¥igipaand the lie: Iﬂ@pm%\‘ﬁlnl rgsnly ﬁ@n\ﬁirel!@?genl-\é% itions(e (g nan
AdBNOVI TS) | LR ESME bl Srdihe 1Y} HIBORL ALY Sroc kRl B Rbm ubiSal
(Mononucl eosi s), Mononucl eosi s- LI Ké Syndrone, Roseola I'nfantum Varicella
Zoster Vi r us (@HNclean rmﬁmm&orzsswiamm@@sb@yd theekilse SAIGHRRT kY, Vi r us
(Oral WO 20 WS2004/ Res)) .

Poxvi rus (Srrgilg &g{%‘?{-ﬁﬁé civit tE |hgfji%§l\%§nv\a/a u\c}@?‘t%‘gl%ﬁs oé\i/(% J?Bssdrg 11_%@15

Togavi rus ( Rilsedel skelgtalumusche isney wms]yulmnmamtwﬁwwcoreaucdwswwer? thej r us),
Bunyavi ryg (Gali fornia Encephalitis Virus), Reovirus (Rotavi rus));

Cor onavi rus ronavirus); Retrovirus (Human | mmunodeficiency Virus 1,

Human 5 | munodef iQtherdigorders irs whizh: infisasisKred aeRulty would haaepefidrl ovi rus
(Marburg Vir q&am@(ﬂlrémgﬂsrdué to %Hﬁé} s@r@VEPhilQ&%h Girdlds lﬁém&!as?@ga%%e)ma e.g

Par anyxovi rus (M Virus, Or t hoi nyxov S <|nf|uenza

Virus); Arena\frqnmievenéxsgteﬁmoév,éwyns Audrthe likey and hynpihsrwia) opRiagionpmassy pe |
arida (HTLV- g HitleVs Wistble BB ltraviolet light, microwaves, cosmic rays, alpha radiation,

25  Ybeta radiation, gamma radiation, X-rays, and the like, (for example, the damage

could be radiation damage to non- canoerous tissue in a subject treated for cancer by
radiation therapy); mechanical i mjury e. g., trauma from surgery, accidents, certain
disease conditions (e.g., pressure damage in glaucoma) and the like; and exposure to
a toxin. e.g., exposure to a neurotoxin selected from methamphetamine; -

30  antiretroviral HIV therapeutics (e.g., nucleoside reverse transcriptase inhibitors;
heavy metals (e.g., mercury, lead, arsenic, cadmiwm, compounds thereof, and the
like), amino acid analogs, chemical oxidants, ethanol, glutamate, metabolic
inhibitors, antibiotics, and the like..



papi |l omavirus [I-EPV]; or the'like. Thus, in various enbodi nents, the
subj ect can 10have an infection caused by a virus selected from

Pi comavi rus; Parvoviridae; Hepatitis virus; Papovavirus; Adenovirus;

Hei pesvirus, Poxvirus; Calicivirus; Arbovirus; Coronavirus; a Retrovirus;
Rhabdovi rus; Paramyxovirus; Othonyxovirus; Arenavirus; human T-cel
Lynmphot rophi ¢ virus; human papill omavirus; and human i nmunodefi ci ency
virus. 15ko s@emz4easbodi nents, a subject having an NI C ggifpdespesnss ve

di sorder can be in need of treatnent for an infection froma virus or an
i nfection thereof such as human i mmunodeficiency virus-1, human

i mmunodefi ci ency virus-2, Cytonegal ovirus, Epstein Barr Virus,
Mononucl eosi s- Li ke Syndrome, Roseola Infantum Varicella Zoster Virus,
Her pes Zoster, Herpes Sinplex Virus, or heifatitis. 20lt is believed that
the nethods can be particularly effective for treating a subject with a

parasitic infecti @nothEk bﬁ]%odlh{?:nygfthé’g?té@rﬂ?ﬂ@nﬁgﬁlﬁssam a&%kﬁgétmggavi ng an NK

cel |l -responsi ve disorder can be in n treatnent an I nffection from
Pl asnodi a ( eSWpiect pigshenaicer- fQptianphy. ahqénmdmémeanwm:@n capPbayssidioaa oval e,

and Pl asnodi guifb | S {0€s) ;

Lei shmani a 25un?aﬁ{sgn?fﬁftg}éy%ega&ﬁ?ﬁﬁsé%‘ghﬁgj@@é@&ptﬁéﬁﬁ? ggl S'?1‘thﬂrc§acel | ul ar
prot ozoa, e. lem%ﬂgr&m%cgm amawit of aeogtpeurd of fonﬂaht(Drﬂnomgh SR NBrand
chagasi, ée' $heen 8: SEX{aGRRe, ﬁﬂahﬁm{%@ m&&ués & SHRARL
venezuelen5|s Lei shmani a tropica; Lels ni elshnanla aethloplca
and the subgBrdsigtharenf. aPrelfQ!fi@Mmlca moye aﬁdman@ lﬁa§10ﬁn@n§mgs afee¢shmani a

Vi anni a QUYaQ&Hﬁilﬁere&%ﬁJ W8St GouMl %?E}le%m%}mBﬁ“%m ie ofmf'cénﬁhls%%g%%

Vi anni a peruvi ana); Trypanosonma .g.,_ sleeping s ness cause

Thypanosorma B¢¢gk¢d belahi @ﬁ%@rabbh@mma@m@ @Tﬁ:@ﬁ@ﬁer drhp dfeay ms‘e?lat anmoebas
of the gener ol gpﬁ&% %ggggse&g as genus Ent anpeba
( Ent anpeba h?tg%ﬁglgytlﬁidéﬁgﬁmeéﬁtagﬂ E?Sm- gr €] arlﬁg@anbl to;, -74-

Crypt ospHt i di um I%d‘@ff‘é‘r@OVEARPP@gﬁ’@ﬂﬁnewﬁﬂ’@%ﬁmdpaenfme%lﬁif%cw%ﬁ%r| coi des;
infection w ﬁ@atmg%‘gjefc{s%%a@&nc%p@T%ﬂH%agﬁﬂbétvﬁﬁpQ@m{c@r”gndu&:s haemat obi um
S. marisoni;. S. japonicum S. nmekongi intercal atun); Toxopl asnosis
(e.g., Toxopﬁ%%n@dﬁ'ﬂﬁlw OI‘FPETS’@H@HH g1 arimereref thei fetowoaaaressine thel i s; or
the Iike. 5l p3aA%r ¢PRREbIEBlRer, }&ﬁlcﬁllét{h@&teﬂ%‘f'aqﬂn&? (é\% féﬁlulzmé%%%@@ ve

di sorder can“have an infection caused by a protozoa selécted from

Toxopl asna gBHagror l‘ffqlw’@§@ﬁﬁlb§rrQﬁ?é:fecifér?ﬁpﬁn@élb@wtbamhﬁatbPﬁéel
rhodesi epse, chgls r&ﬂﬁ@l’rﬁllg&@iﬂ‘é%mmprle@in%w@ﬁﬁcﬁl kﬂ&@ﬁ%ﬂm&@é@#&%&ﬁe& hagasi ,
Lei shmania nexi cana, Lel shnmani a anmzomensis, Leishmania venezuel ensi s,

Lei shmani a tN@l%@nciﬁsﬂ@l a5H{iPAYA O SRJTEFOmPQIestRyani a aet hi opi ca; and t he

subgenus Vi anni a, 1k &h&REBRLLMHERNY Sorlp@#idl drSiSinSentlef AR BB AHAINT:&RA a8
guyanensis, Leishmania Viannia pananensis, Lelshmania Viannia Eer uvi ana,

Pl asnodi a f aRflipxpRitherapy tosprevins the TeaSCUTPReasHsaneeTo FaT example) skiea dhandi
mal driae. | ngBer AsdiarcRil 416 YypidiilylcRlaRkilvith WRESy ICWRARRMRe Fldfhoted 0

significant
20

followed by chemotherapeutic treatment to prevent the reoccurrence of cancer. In
one embodiment, one or more additional anti-cancer drugs are co-administered wjth
a compound of the invention as adjuvant therapy. Examples of anti-cancer drugs are
described below. In one embodiment, the co-administered anti-cancer drug is an
agent that stabilizes mictotubules, such as Taxol® or a taxanes derivative. In
25  another embodiment, the co-administered anti-cancer drug is an immunotherapeutic
anticancer agent. '
Cancers that can be treated or prevented by the methods of the present
invention include, but are not limited to:human sarcomas and carcinomas, e.g.,
fibrosarcoma, myxosarcoma, ]iposarcgrha., chondrosarcoma, osteogenic sa;coxﬁé,
30  chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma,'meéomelioma, Ewing's tumor,
leiomyosarcoma, rhabdomyosarcoma, colon ca:ciinoma, colorectal cancer, anal

carcinoma, esophageal cancer, gastric cancer, hepatocellular cancer, bladder cancer,



15 reductions in nortality. Unfortunately, w despread use has led to the

rise of antibiotic resistant bacteria, e.g., nethicillin resistant
St aphyl occocus aureus (MRSA), vanconycin resistant enterococci (VRE), and
penicillin-resistant Streptococcus pneunoni ae (PRSP). Sone bacteria are

resistant to a range of antibiotics, e.g., strains of Mycobacterium
tubercul osis resist isoniazid, rifanpin, 20 ethanbutol, streptonycin,

et hi onam 0¥Q 280@M2439Ti n, and rifabutin. In addition to rgsigéancrss7gl oba
travel has spread relatively unknown bacteria fromisolated areas to new
popul ations. Furthernore, there is the threat of bacteria as biol ogical
weapons. These bacteria nmay not be easily treated with existing
antibiotics, It is believed that the conpounds. of the invention can be
particularly 25effective for treating a s#¥dfect for drug-resistant

pat hogens, for exanple, drug resistant bacteria, or pathogens for which no

drugs are avaidoaltesl cendr, pﬂ&@ﬂh&éﬁ@&egreaw&.ﬂ%ﬂto%ﬁﬂbﬁﬁef' BrbeatD Q4 bY
theory, it is believed that. because t he conpounds of i'nvention can act

by i ncreasi YRR EADCeIn A1) Pyiroman gayarausiosd CRIRINGEHA, Basah pelk pareinpmpect | ve

m cr oor gani Sé&en%aﬂnﬂf}ﬁﬁt Ribat Blah8 ca8RREAL @bﬁcédh@%la%ﬂ)éaﬁéﬁﬁo@&é ﬂfs}%mﬂd of the
30conpounds onﬁtﬁjy{% n? en or .jnfected cells is bélieved that

t he conpound®®® $ BAPilan crinoma, PPRINETY HRROGHRIBOTBES, act i on that is

separate §r oc@staaah@@kmma ~rhéthubtaty aé?mﬂcsxﬁaso@mhg@fﬁc amn*amat kenill )i ch can
typically act directly on t e bacteria thensel ves.

2008/ 024303 P&8328 togagy Sile dict Gafcln@mqaﬁwmfégql@ﬂf%tselﬁm%ewbra@aﬁl 15' e

resi.stant tocatinb@aswWiRme ndid, tatpicaialahder ekt dublr@uRSE Mty catQhorRX @RLE, drug
resi st ant bacterl a can be resistant _to one antibi ot i c, or typically at

| east two ant§lbiFBEFREHOMa o swaticel! fyngranggs; Hadder (cayginosess spitheiaher at i on

cephal ospor i fcin8m@; glidid, Witaithiy Ropladts, bbeodytdiBd, mdRALBlbEes,
t et racyci ines, 5 trinethopri rﬂ et hoxazol e, vancomnycin, or the |ike. For

exanpl e, 14 n SEmer ?‘F%’B%I’PFPé‘ﬂ?%en HIEHE; Ripealeran, W@E@&i%ﬂ’“@@?c%ﬁﬁ? eria

sel ected fr Oﬂ&@oﬁlb,r@hﬂmﬂﬁorﬁasl bh@d@n&%ﬂﬁbrﬁ@%&hﬁ‘%ﬁhn@ §RRd ReRCMUDrHNeuNDNi ae
(MDRSP, previo kno penicillin resistant Streptococcus_ pneunoni ae,

PRSP), vancoft ﬁmaeg?lg ﬁ%torEﬁtWB%efeagﬂOWétmsﬂr?r ﬁn%gpgfl%&wwas

St aphyl ococ ciigindblagida; RORéMIak) d.8), m&s beRRAVEREAE GHS acutd RN kiokid | C
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leukemia (e.g., as exemplified by the HL-60 (promyelocyte) cell line), and .

myelogenous leukemia (e.g., as exemplified by the K562(chronic)cell line);
neutrophilic lenkemia; eosinophilic leukemia; monocytic leukemia (e.g., as

30  exemplified by the THP-1(acute) cell line); myelomonocytic leukemia; Naegeli-type
myeloid leukemia; and nonlymphocytic.leykemia. Other examples of leukemias are
described in Chapter 60 of Thel Chemé:ﬁkerapy Sourcebook, Michael C. Perry Ed.,
Williams & Williams (1992) and Section 36 of Holland Frie Cancer Medicine 5th
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(mal nutrition, prematurity, |ynphoma, WO 2008/ 024303PCT/US2007/018378 - 76-
spl enect oWy 2008/©3303, | r nmunosuppr essi ve therapy, protePOTIUSSI0NGI8378

ent eropat hy, chronic viral diseases);unasual mcrobiologic factors
(antibiotic overgrowmh, chronic infections with resistant organi sm

continuous reinfection (contam nated water .. supply, infectious contact,
contam nal ecl inhalation therapy equipnent)); foreign 5 bodies, trauna
(ventricular shunts, central venous cathet®r, artificial heart val ves,

urinary catheter, aspirated foreign bodies) allogeneic transplant,

graft-ver susﬂﬁoﬂaswht&em., BUCEDEdXRr ﬁwsgzwnoj i De %ﬂuategclﬁﬁ@m&hé bx@l‘ééc(ﬁjﬂg ]9r the
Cl ency | sorders can | ncCl ude or

like. In varl s enbodi nent s, gmjﬂﬂé’
exanpl e, traRePERteS DB IMAEIFOBUPRRYFFET % nf ancy, sel ective | gA

defici ency, X- 10 Addikedi mmteﬁubéﬂ%cﬁﬂrﬁﬁ@%ﬁtﬁ%ﬁﬂégﬁéﬂmﬂb@w inem a;
Congenital A amra I obul i ne 8 hlcon’m)n vari abl e i nmunodefi ci ency (Acquired

Agammagl obul | FFé?ﬁt Rveniion dpely b e AR TR 10 BRGRYITY SPhaney |8seT8ef i ci ency,

chronic rmcomwm@mm,%@MCQMMralmﬁﬁdﬁde@ 8igedtive system
W skot t - Aldrlchsg]di [‘E X|atelan|ecta5|a i nk

| ynphopr ol i f EFEET aﬂ’]’?p%rr‘a YEsyae, g%woﬂm(%bc%mryctswdr orre)

chronic granubat&ﬁﬁ&eﬂié@atddm dafibleagttee oﬁﬂhﬁﬁiaﬁﬂ pafdrbss £8 Gher
(MAC- 1/ LFA-1/.CR3. def i ci enc or the |ike. I n"various enbodi nents,

i nt amodef i ci SHRESH YR TEFPFS }S’(f%tﬂ“i HeletiEnpenarydinglam s and brasks: Bonsotder s
1|‘or OIe]>c<arrpl e: J(Bnt:?hberéasm tfxaﬁl/lwmaa&hgh?)glcfﬁﬁce(r% éehﬁdﬂ%@staﬁa;ﬁﬂ@@o bé Qxli)dhhl dinem a;
g deficigncy, w er- efici.en ubcl ass
deficien § ¥’ teRE © B%g”ﬁ%ﬂ% oé?ﬂf Wl?ﬁuvé’r H%Hm%%%bg\%f‘@é ?e&é"f testis,
| munodefi ci @amy Sn\bthbr géaﬂmrmﬁme @mysmmaabé@ mBMHH@d@drie%}I&f&M pel¥ignsi ent
hypoganmmag| ot;?él nem‘% ch i nf anc T-cC (cellul def i CI enci es .
(Predoni nant 2§¢ UEFS" 4 8HISE MBRYY © %ﬁ“@e@tﬂ OHFRRCSES: e SRR IRERE FF % e ous
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Jymphoma (e.g., as exemplified by the U937 cell line).
In another embodiment, the c'i_igﬁ}qsed method is believed to be particularly
. effective in treating a subject with an immunosensitive cancer. Immunosensitive
‘cancers are cancers that respond to treatment with immunotherapy. Immunotherapy
éS is describéd below in more detail. Cancers that respond to immunotherapy include
renal cell carcinoma, melanoma (including superficial spreading melanoma, nodular
melanoma, acral lentiginous melanoma, lentigo maligna melanoma which is also
called Hutchinson’s Freckle), multiple myeloma, myeloma, lymphoma, non-small-
cell lung cancer, squamous cell carcinoma, basal cell carcinoma, fibrosarcoma and
30  matignant brain tumors.
-In another embodiment, the disclosed method is believed to be particularly

effective in treating a subject with melanoma.



WO 2008/ 024303PCT/ US2007/ 018378 -77- conponents: C q deficiency, Defects
of control proteins: C inhibitor deficiency (D1), Factor I (C3b

i nactivator) deficiency (ACD), Factor H deficiency (ACD), Factor D
deficiency (ACD), Properdin deficiency (XL)); or the like In various
enbodi nents, i nmunodefici ency disorders can include secondary

5i munodefi ci ency disorders, for exanple, one or nore conditions selected
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conplications fromdi abetes such as gangrene associ ated wi th peri pheral
circulatory and nerve dysfunction), 110Malnutrition, Vitam n and m neral
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enbodi nents, the subject ving an responsi v er can have an
i nfection cagrouth, Emdiupaﬁpi@@ rfb%lilss}@- preing flast terme | ‘prolifesasive disepdsdV.nent s, WO

2008/ 024303PGULLGRONT018 3ol H2nd RO RRICAURRSAekAT cCL I 0N Cased

by a bacteri rom mil tiple drug resistant Streptococcus
pneunoni ae, WimdEngeably ewpan adisedsn bemedisaceonditinatinvelvingipathobagicat ant

St aphyl ococc#g f‘f‘l’&lb‘ Eﬁﬁfs!nldt/s fx&ﬁ&ééaﬁ'ﬂ&r Pneur nococcus, antibiotic
mone

resi stant S r esl st ant t1-resistant Nei sseria Gonorrhea, and
Non-cancerous proliferative disorders include smooth muscle cell -

proliferation, systemic sclerosis, cirrhosis of the liver, adult respiratory distress
syndrome, idiopathic cardiomyopathy, lupus erythematosus, retinopathy, e.g.,
diabetic retinopathy or other retinopathies, cardiac hyperplasia, reproductive systemn
associated disorders such as bernign prostatic hyperplasia and ovarian cysts,
25  pulmonary fibrosis, endometriosis, fibromatosis, harmatomas, lymphangiomatosis,
sarcoidosis, desmoid tumors and .the. kel s
Smooth muscle cell proliferation includes proliferative vascular disorders,
for example, intimal smooth muscle cell hyperplasia, restenosis and vascular
occlusion, particularly stenosis following biologically- or mechanically-mediated
30  wvascular injury, e.g., vascular injury associated with balloon angioplasty or vascular
stenosis. Moreover, intimal smooth muscle cell hyperplasia can include hyperplasia

in smooth muscle other than the vasculature, e.g., hyperplasia in bile duct blockage,



Sresistant/multi-resistant Tuberculosis. In sone enbodi nents, the subject

can have a bacterial infection resistant to at | east one antibiotic
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t he subject having an NK cell responsive disorder can have an

i mmunodefi ci ency disorder. In sone enbodi nents, the subject can have a

pri mary i nmunodeficiency disorder. In sone enbodi nents, the subject 15can

have a secondary i munodefi ci ency di sorde+d4- . I n sone enbodi nents,

i nununodefi ci ency di sorders can include urem a, diabetes (infective
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oxygen depl etion, glucose dep |on oxl dative Stress upon reperfusion,

and/ or gl ut atrshedes sY dormsi QW‘,YPSW@FTF% ingipding josel eegienat.and Mdwlg-pods: om an
endogenous cengolid fmE 8f Bnergy can be used to deliver heat to the desired area, such as

microwave, radiofrequency, lasers, and ultrasound. The treatment temperatures vary
25  depending on the location of the tumor and the approach used.

In local hyperthermia, heat is applied to a small area (e.g. a tumor). The
approaches to local hyperthermia vamgwithtumor location. External approaches are
used to treat-tumors in or just below the skin. In this method, applicators are place
near or around the tumor and deliver energy directly to the turmor, Intraluminal or

30  endocavitary approaches use probes to deliver energy to tumors within or near body
cavities. Interstitial appreaches are used to treat tumors deep within the body (e.g.

brain tumors), by inserting probes or needles into the tumor under anesthesia.



stroke, heart attack, and the like), from accidental mechanical injury,
fromsurgical injury (e.g., reperfusion stress on transplanted organs), and
the like. Alternatively, tissues that can be damaged by ischem a incl ude
neurons, cardiac nmuscle, liver tissue, skeletal nuscle, kidney tissue,

pul ronary tissue, pancreatic tissue,.and the 20Iike. O her disorders
in which increasing NK cell activity would be beneficial include disorders
due to thergmlseis@ss, (thermal stress includes hypert heqiisgokBi@rs from
fever, heat stroke, bunms, and the |ike) and hypotherm a); radi ati on damge,
e.g., due to visible light, ultraviolet light, mcrowaves, cosmc rays,

al pha radi ation, 25 beta radiation, ganma radi ation, X-rays, and the |iKke,
(for exanple, the danage coul d be radiati on damage to non-canoerous tissue
in a subject treated for cancer by radiat-g®n therapy); mechanical injury;
e.g., trauma from surgery, accidents, certain disease conditions (e.g.,

pressure damage i ; and. .t Likes: re.. t 0x] e.g.,
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partially orgsy Mok yor 106028 HIRAELOf the following. arresting the
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symptoms associated with the disorder, elimination of an infection, or increase in the

25  longevity of the subject compared with the absence of the treatment. The precise
amount of compound administered to a subject will depend on the type and severity
of the disease or condition and on the characteristics of the subject, such as general
health, age, sex, body \;veight and tolerance to drugs. It may also depend on the
degree, severity and type of cancer. The skilled artisan will be able to determine

30  appropriate dosages depending on -ﬂ]es_‘e and other factors. Effective amounts of the
disclosed compounds typically rang'eff;*éirwéen about 1 mg/mm? per day and about 10
grams/mm? per day, and preferably between 10 mg/mm? per day and about 5

grams/mm?® When co-administered with another anti-cancer agent for the treatment



Cancers that can be treated or prevented by the methods of the present
i nvention include, but are not limted ;to:human sarcomas and carci nonas,
e.g., fibrosarcoma, mnyxosarcomm, |iposarcom a, chondrosarconm, o0steogenic
sarcoma, 30chordoma, angi osarcorna, endotheli osarconma, |ynphangi osarcons,
| ynphangi oendot hel i osar coma, synovi or na, nesot hel i oma, Ew ng's tunor,
| ei omyosarcoma, rhabdonyosarcoma, colon carcinoma, colorectal cancer, anal
carC|nona“@eﬁ fphagsal cancer, gastric cancer, hepatocebbyh@ﬁmg@m@gr
bl adder cancer, 2008/ 024303PCT/ US2007/ 018378 - 81- endonetri al cancer,
pancreati c cancer, breast cancer, ovarian cancer, prostate cancer, st omach
cancer, atrial inyxomas, squanous cell carcinona, basal cell carcinona,
adenocar ci nona, sweat gl and carci noma, sebaceous gl and carcinoma, thyroid
and parat hyroi d neopl asns, papillary carcigsem, papillary adenocarci nonas,
5 cystadenocar ci noma, nedul lary carcinoma, bronchogenic carcinom, renal
cel | carci nOH?uan@S&p ah é?ecngé Eﬁog}ﬁe‘tof (E}?ers%l: ’tl-&dggélj % n r\%’fllntfe Semenoma‘
enbr yonal car ¢l nona, tunor, cervical cancer, unor, |lung
carci nomn, shaelofdaig usp@m@ﬂleféal@dmgﬁs are iroews gl approsied ahumgn@aagmts andl adder
e oDt Bhd BEddRiee R B NRR o WBoorink ) b2 MABR G HMRRABE BRCY' O
medul | obl astoma, 10 cra |opharyng|ona
henanglobIasﬁ@ﬁ@fcavﬁub@hghﬁﬁaﬁ@nﬁﬂwswhwanwbﬁﬁ@cHuhngombndg@gﬁlona
meni ngi o spi nal chr onocyt oma,
Types 1-3 endoct | e mEonT La et e O e A s
| ynphocyti c FemRresiien Wrﬁmﬁ @Cwmmmly?tfrﬂ@e invengigne o aata@mpedrobl astic,
pronyel ocyti 0 5 r chronlc
eukeni a (ch?%ﬁ?‘*é%““?@?%%ﬁ?&%ﬁu%%.°2#9ﬁ%aﬁé%fn‘3d%§%ﬁ%%%%
| ynmphocytic P@EF@#W&¥=1hﬁ@£9@bVU$FWemr ilynta, | ynphoma (Hodgkin's di sease
and non- Hodgkin's

sqhéageﬁeavy ichﬁiz ﬁb%@m%%lﬁgg %ah{afxg.gbg jngredients

macr ogl obul i neni a al n” di sease xanp em as

i ncl ude @ ut avhighodoonot dmribihthe blel?B@ﬁi qgw:t@ ofthe dgllasap Hiselts.i Thd eukenia (e. g.,
as exenplifi e @ hocytic
Ieukenrg angq?eﬁ%ﬁgﬁagggééﬁﬁg&tﬁﬁ%g§§&£ﬂ ?S%) é@&ﬂﬁeﬁ QMhQ&¥LXﬁP Y

| eukeni a (e. glﬂana‘eate;afenm Irhmagogsnic red deRid Qlﬁmlmundmdmesngm(mthq
YACL(nuri ne) tl"dtl'aﬁ %& a sq égt}f”@&gﬁlﬂ %ﬁfﬂ:eﬁ ’foﬁ"lﬂ.ﬁatg_ §J t4 E@ﬁ{ bé

| eukem a; B ce eu em a as exenplified b a ute) cel
line) , and Bmlpquﬁo%!yh pethpse eﬁqr@bmmRerwme@ncﬁel?harmeQﬂvénﬁla%wneeSgMacB and T

cel | leukem @’u@ﬁ'qm% e&qﬁégl EQHBHCP’A' %ﬁhﬁ%}lm F thY&hPhthd te%g gﬁgeedg ,

granul ocytic | euk Focytic | em a ., as exegr
HL- 60 ( pr ony &rieyredccerding ﬂoutheyoutmﬂadmlweﬁtegwmﬁdl E e I@O(Ieengulsme,s

exenpl i fied Ry 4§ *ééﬁa%ﬁ&@amaeé arﬁ&-@)for ﬁ}%&érgmmhgulafw gfuae for

eosi nophilic Ieu<en1a no cytlc enla e.g., as 30 exenplified by the

THP- 1( acut ) esapple sterdly wautﬁgremlerﬁmieeyqlusehme@ Rféeﬁl%tatmaﬁelgefr {sabigapronigiingi d
| eukem a; a”%b&?crd KH%&YE&&;:‘] SIKES), qghoggﬂaer AP AR e Offad i@ B RS are

descri bed i n Chapte he Chendt herapy Sour cebook, M chael Cf Perry
Ed., WI Bﬂarréhsgea\'ﬁlatqteﬁﬁnq tedike. MethslsdPr errapBil@ingomRostions (sackaniber

Nedi i ne 5t h ool 2008024 403RCT I SRA0RLOEBTBn B2molth BBk 41 @l . Eds.

B. C. Decker Inc (2000)7 The ernti-re tegchi ngs the precedi ng references

are -i ncor por a@éﬁ“ﬂlﬁd&ﬂeﬁ9 OfBF‘éPﬁlﬁ%le%CtﬂGd%&qﬂ@MOhéé‘ﬁé@f and s, E88)-be
treated or preventggd c@ﬁp&ﬁ'ﬁis%@gﬁemoﬁ[ 426 administered by any suitable route,

including, for example, orally in capsules, suspensions or tablets or by parenteral

25  administration. Parenteral administration can include, for example, systemic
administration, such as by intramuscular, intravenous, subcutaneous, or
intraperitoneal injection. The compounds of the invention can also be administered
orally (e.g., dietary), topically, by inhaletion (e.g., intrabronchial, intranasal, oral
inhalation or intranasal drops), or rectally, depending on the type of cancer to be

30  treated. Oral and parenteral administrations are preferred modes of administration.

Many new drugs are now available to be used by oncologists in treating
patients \;vith cancer. Often, tumors are more responsive to treatment when anti-

cancer drugs are administered in combination to the patient than when the same



present invention include, but are not. limted to oral cavity & pharynx
cancers, 5including tongue, nouth, pharynx, and other oral cavity cancers;
di gestive system cancers, including esophagus, small intestine, rectum
anus, anal canal, anorectum liver & intrahepatic bile duct, gallbladder &
ot her biliary, pancreas and other digestive organs; respiratory system
cancers, including |arynx and bronchus; bone & joint cancers; soft tissue
(incl udi ngyvd bdokblagancers; genital systencancers, incl %.[qgﬁzaﬂqwg;q ne
cervix, uterine corpus, ovary, vulva, vagina & other gem

testis, penis & other genital, male; urinary system cancers, includi ng

ki dney & renal pelvis; and ureter & other urinary organs; eye & orbit
cancers; |eukem a, including acute nyeloid | eukem a and chronic mnyel oi d

| eukem a. I n one enbodi nent, the disclosed7nethod is believed to be
particularly 15effective in treating a subject with non-solid tunors such
as nmultiple Ardidd: patig dis
believed to &t%%ggﬁ cu gréf}: IH(??%@?? d;&glher:]xg%alﬂ?': Ieﬁallfilem & (e. g,
exenplified Wf@ﬂﬁhk&@ﬁhﬁaa@wnmtm%n acBsyneugeidally becapse ﬂwsumm@rrpl ified
by the SB c I ﬁlm%(ay] )H?'EH HL- 60 cel |
line); ut er?énéélsga{%ﬁ%mgﬂ. , g i Tgig Fé%%ﬂf)lg Hl\/léé&%i +trb%l'| ne); 20
monocyti e | eliusnitas ?J%GTQPOSSJ@b texaemw moe@rapgd mﬁ@ctmﬂplm(uamtsez)e byel | |ine);

and | ynpho . In
anot her rgrrbmca)a nﬁen%%en &3 c?slié %ﬁ] é}@ﬁ%l %také Qﬁéom T'|10(§]ul arly .
effective i ncltemélnqrﬁ@’ latkampa@ns apd mhr@ﬂcdm@rhﬁms@pmd pcmap]c@hscard are less

| mrunosensi tj;

| not hor apy Y R 2 e S TSk B R b UL BT b e er s
that respond to iPnteeslyer apypoyns afdke imeprtiong of Ma@mrnplmamﬂtlaﬁtyrm

(i ncluding s i

| enti gi nous énh%g%%%%% %ﬁya?%giaﬁngﬁggém& | #Qﬂ&% acxﬂﬁél S a S0 ca Lo

Hut chi nsién' stregt egiefient withug piopifesatiyeedisprder wbﬁ@mcen, PrishrREent e - srral | cel |

| ung cancer, re%gé{ﬁ‘fEﬁHéo%h}oh?&Eﬂé‘&lg@rda&%ﬁbs Eftlckr, Gﬁ{gcd %u-éah%rr% ghcom
and 30 malignant brain t I'n anot her I ment I scl osed
net hod i s be$uch\psdidrigntysing Beeiinarenin. Bleghrcin, Vimblasting, &isnletip. acigighlect wi t h
mel.anoma. VQI%QQ%%{:P %é@tﬁé&@ﬂ :ﬁ%%gﬂ)ydglﬁgrﬁne %aozelesm aldelsﬂumohlgr@{mnme .
enbodi nent, the disclosed tyhod s belleved to be particulafly effeétive
in treating ambemydat amgtpkronerpabiates pninoghusthispide;, amsacrine; ampsirogplec| osed

met hod i & paéﬂtg{al&}{ il ¥is sggﬁést&péﬂm, azed@&iam SpRLAC b ROSE; GARGREhasS

becone "multi - r ési'st anter which initially fesponded to an
anti - cancer benzgdense bivabitaneide:hisapirenphydrechipnide; bipnabde dimeagylatve hizelgain;

anti - cancer 0 t t wth the
cancer - For Exa b e e o e e B et vi ¢ h
an anti - cancearlumnoge,baarmmr@ag@rhgnmﬁr, smbepbnnmuﬁmengamWP@ rem ssion,
only to devehﬁgoélﬁﬁf‘l&é - 2B5L1eL; E%}ﬁe gchlg’aﬂﬁmf:ﬁsél él‘ﬂ cih MIRArTbif; €
characterized by a resunptien growt h and Or’eappear ance after
havi ng s&em wgwt@@mﬂam chrléwhosﬁsh@wdem@éﬁbléest%'éﬂfb@?ﬁlw@W@?P@ﬁl of

i ncreased dogageshiefiad; s @ibile; aekbhla ?QEHQdezgé%E{es d%ﬁgaarhaefﬁlesgqa&el oped

resistance to two or nore anti-cance are sai "mil t1-drug

resi stant". Pggiqegessiosorupicin; doyemyisin hﬂfo@:}ﬁ%@r sralpxifmeod®ledenat ant to

three or mor g ARt kG AMEIlAIHR Sondl; tcﬁl@zctd]y&n QD Re; ARbIAARCEr agents and
at tines ten or fore anti -cancer agents I\iun‘er 0ouS non-cancer di seases

i nvol ve excebstih?ehleﬂd%ﬂﬁéﬂbmmT@ﬂ‘%ﬂlﬁ%'ﬂ@@]omatc epipropidine; epirubicin
25  hydrochloride; erbulozole; esorubicin hydrochloride; estramustine; estramustine

phosphate sodivm; etanidazole; etoposide; etoposide phosphate; etoprine; fadrozole
hydmcﬁloﬁde; fazarabine; fenretinide; floxuridine; fludarabine phosphate;
fluorouracil; ﬂﬁrocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine
hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; ilmofosine;

30 interleukin II (including recombinant interleukin II, or rIL2), interferon alfa-2a;
interferon alfa-2b; interferon alfa-nl ; interferon alfa-n3; interferon beta-l a;
interferon gamma-I b; iproplatin; irinotecan hydrochloride; lanreotide acetate;

letrozole; léujnrolide acetate; liarozole hydrochloride; lometrexol sodium; lomustine;



growt h, termed hyperplasia. As used herein, the terns "proliferative

di sorder”, "hyperproliferative disorder,"” and "cell proliferation disorder”
are used interchangeably to nmean a di sease or nedical condition involving
pat hol ogi cal grawth of cells. Such disorders include cancer.

20Non- cancerous proliferative disorders include snooth Miscle cell
proliferation, systemc sclerosis, cirrhosis of the |iver, adult

respirat or\yogb{ﬁm_@@ syndrome, idiopathic cardi omyopat hy, %’zﬁb‘ﬁolsws

eryt hemat osus, retinopathy, e.g., diabetic retinopat hy or

retinopathies, cardiac hyperplasia, reproductive system associ ated

di sorders such as benign prostatic hyperpl asia and ovarian cysts,

25pul nonary fibrosis, endonetriosis, fibromatosis, harmtonas,

| ymphangi omat osi s, sarcoi dosis, desnpid t«gors and the drike.i Snpooth
nmuscle cell proliferation includes prolifer ati ve vascul ar disorders, for
exanpl e, int an$'dR e and vascul ar
occl usi on, p% cul a?f’ﬁgb}gﬁ‘]éfﬁ gﬁlfs IJI%(\%% ogl %ﬁ#%%%?

mechani cal | yhydraehderdde; ng%miatﬁate: melgngestrel gietat%asdnﬂlaim,lmqmggnlassom at ed
wi th bal | oon . smoot h
nmuscl e cel | rﬁ%{)}girjp g‘?ﬁ%ﬁ%@’%@ﬁug‘%@%’g&g %cg}ug%ﬁ% %}uésdc € ot her than
t he vascul at Bigndogide; mitgageoing maisdcgornin; mltogllhucmltbm@]@kagmomycm,Smtoswr,
bronchi als ai t ys of pati ents
o n rena ) EBuerhbREroHP R d B ShARMRIOpRBc Bid Hiodh ey OF ©

prol i f erati veoghlapyderamabletn; qxisunate phggseaygass); mﬁlemtawln,rpemtarmshhs in the
skin such’ asy, i s syndrone,
Spityriasis r%ﬁ%y%ﬁ Sglrf%gdpérfogf ésp?fm% 6@%??%?%’8&% %‘at?% di sorders of
ker ati ni zat i bydrpehigride; aeamyain; Ké@mmsnes poangr| sedivar; @Dd’srpm)yclmcl er odenna,
and the i kem‘edmmustm Sém%lﬁeggﬁ%&jo‘ﬂdgt %l}égmgfléma E@Qﬁ?ﬂp)} %E%g@rpd s nay

be conblned npounds IS 1 nventl erative

di seaseslndryareiarin @qmﬂelméhap‘u@% S@ﬁnmh;taaﬁamléwdag@mrslet $eatusting, be used
i n conbinati a96h sent

i nventi on m%lrﬁhﬁé%&gbutrs dth\é |ot fm?&%g)ﬁeﬁl ng, ;%?{r%%?ﬁ 1?Eriﬁ:et ed to,
gama- r adi at Fmrpmwélu@,r&wopléam &tlamomgii@r sipgptozsicay svlofenyadatisoadicds her apy,
proton thera Bk S
endocri ne th%gpg@ﬁ%rge{egﬂ%stéonse %gﬂrﬁg@gﬂl{l?ﬁ%ﬁb%l ?@i %Paﬁét li mi ted
to, interfertyexirgngt @ﬁ@@@t@?ﬂbﬂn&n@mb@hlﬁwafm ﬂFG@P%, tfage (irAREAine;
hypert hepi at&mlf&ﬁ&&mh@és@mﬂe QIR %&%ﬁk WHafe, We@%&?&r se effects
(e.g., antienetics), and ot her approved che her as)eutl C The
prophyl act i ¢ triypetravategivarprate; gapiprelios ﬁ{bﬁl??—élﬁrhi’ﬂmﬂ'l @iset h@%m@'@ﬂbf the

i nvention cap e Adahabais Vet aRhbiading Sfoateoaﬁyﬂgtﬁl@fsmfateﬁﬁnaaﬁ{é herein,

the terns "hyp er%éierma hy| ertherm a t herapy, " "thernal 20 t herapy, " and
"t her not her aﬁwdean@s@@é@ vineptinshamigte binglycinaie s fae; vinleuresing swﬁm e body
tissue is exRanedyie ol LRRRALR LIA%: (HBolifind LAk voﬂ%lé SEMpARinUsed
herei n includes a forms’ glprt erma, Including local, regional,.and
whol e- body. vimopiatis; mb?@n@b'd@ﬁ gfe.can be used to deliver "heat to the
desired area, SUCRyAS dFhEBIRUE be LAt BIdORIEREK willAHE bSmpAithsWruiAsound.

The treatnment tenperatures vary 2 P I ng on the OC&FI on of the tunor
and t he appr daentien tagtreat a patient w1th a proliferative disorder such as cancer, or to prevent

the reoccurrence of a proliferative disorder such as cancer, include, but are not
limited to: 20-epi-1,25 dihydroxyvitamin D3; 5-ethynyluracil; abiraterone;

25  aclarubicin; acylfulvene; adecypenol; adozelesin; aldeslenkin; ALL-TK antagonists;
. altretamine; ambamustine; amidox; amifostine; aminolevulinic acid; amrubicin;
amsacrine; anagrelide; anastrozole; andrographollde angiogenesis inhibitors;

antagomnist D; antagonist (3; antarelix; anti- dorsalizing morphogenetic protein-1;
antiandrogen, prostatic carcinoma; antiestrogen; antineoplaston; antisense

30  oligonucleotides; aphidicolin glycinate; apoptosis gene modulators; apoptosis
regulators; apurinic acid; ara-CDP-DL-PTBA; arginine deaminase; asulacrine;
atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3; azasetron,

azatoxin; azatyrosine; baccatin ITI derivatives; balanol; batimastat; BCR/ABL



In |l ocal hyperthennia, heat is applied to a small area (e.g. a tunor). The
approaches to |l ocal hypertherrnia varryw th;tunor |ocation. External
approaches are used to treattunors in or just below the skin. In this

met hod, applicators are place near or around the tunor and deliver energy
directly to the tunor, Intralum nal or 30 endocavitary approaches use
probes to deliver energy to tunors within or near body cavities.

I nterstitiyahABpIQRChes are used to treat tunors deep "i‘éﬂs’io&;ﬁgss%)dy (e.qg.
brain tunors), by inserting probes or needles into the tunor er

anest hesia_ WD 2008/ 024303PCT/ US2007/ 018378 - 85- I n regional
hypertherm a, heat is applied to |arge areas of tissue (e.g. body cavity,
organ, or linb). Deep tissue approaches are used to treat cancers within
the body (e.g. cervical or bladder cancer$%bpy usi ng external applicators.
Regi onal perfusion approaches are used to treat 'cancers in the tinbs or
organs (e.g. ama'?gowemeemchﬂohx@rbe Jlétkiﬁ@:;;ﬁ%‘ﬁ@eﬁéta 1amam6ae%>oa e P&gh some of

the blood is renmoved and heat ed t hen punped back | nto t

organ. Anti cAeEEE; brtaRiamueip Hacl?e‘glillmﬁcéfh oF ﬁﬂf inhibifor bﬁ@bﬁ@md@ohﬁﬁlméﬁs
hypertherm OolPrﬁv.Eﬁ&lRﬂ@ﬁ’érm@ﬁer i)iéﬁhﬁ’cﬂ: bfdHR Fé)w a3 pieRdin BreaRabrpRftfifesS 1N the
peritoneal cavi t¥ . peritoneal -negoth hel'i oma or st omécT‘u cancer) In this
approach, he#del a&ﬁ’tli’lt!hlﬁé@ﬁ sulfergming: &3lsineireal; ¢Aphogtim G henntoferint oneal

cavity. s derBil@: DAy Rknerd Retdiabinelsntbbiidd eahotREARLAt | ¢ cancer. In
thi s approach,~the whol € bod ?I/I I's heated to 107- by ‘usifg various

t echni ques SHFERPXA3MIdaLTisRgle; 3; GAR%?OQN&@@%%M@M@Q whitidpper t hermi ¢
condi ti ons ad,e;diiRatdn kﬁ%ﬁhibl&erssd@b \Az%'aﬁaﬁ; HeRLQ. ceé,%ﬁﬂlaeée&sfe&lave
anount" is the quantity of-compound in iC SBenefl cial clinical olutcone
i s achi eved “herins: palorasivinsuaing silfspamites ciermast ois-Romi}iaceladitire;exanpl e,
when a conpoypsifehe m#y%&%bla e gh &% %Qﬂl@ﬂyé\n%%%}etﬂgt&tﬂl ari;
cancer, a "benefici al i ni cal” outcorn, encl’'udeS eduction In tunor
mass, a edudfi wrtretesiatinabalegus; conagapigeemRescin ﬁéﬁ,sf-‘éve&tpbyrmonhwen

synpt onms  ass@craiteshydt md%gvatmscaﬂﬁeﬁ Aaegiéielts,e%ﬂua%ﬁe% byaawemhongew ty
of the subj ect conpar ed with the absence he treatnent. VWeén a conpound

of the inverf®PSRYFR: a%%rrgog?@@t?,dsyéplmfa@w Gftestata drcliapay-deeisabines i ve

di sorder or ghyMoaSRInmiA 83 BeNRSIUR: dixafedBionefdedRRRMIAL; Qﬂ'exﬁ.'zbﬂhﬁa' out come”
i ncl udes reductl on in the severity or_number of yrrptoms associated with
the di sor derdexypiapamii figriaypneadidepmin B; didoxotiethibiosasanipptdlydIsisongevi ty of
the subjgct goppanied Wdi&ahi}%:r@ﬁﬁﬁ@ﬁﬁ stroxtnh&lrIer BELRBN;: doldMenPh,eCci se anpunt
of conpound adm nistered to a sub depénd on the type and severity
of the di sea@%lﬂw@éwfﬁl%ﬁe%éfwbm% d@ﬁaarrm@r%ﬁbé@%fecméswsn ect, such
as gener al h&ﬁhfu&neaéﬁeco?&ﬁab RaEYiFRlerR R énﬁl't&ﬁza@ﬁ?uﬂlélndéﬁﬁﬁendbt may

al so depend on the degree, séverity and type of cancer. skilled artisan
will be abl ecsanysting %ﬁ@féﬁ%lﬁ%ﬁ?ﬁ@bﬁ%‘l%ﬁ% eé‘ﬁ%%?@é@t%éb'éﬁd?tﬁ@dﬂ? $hese and
other factorgg nﬁ%dsﬁﬁ‘at@@@ﬂk&aﬁg thd¥625lE: et LB He; FHIBOMALSEI LM RE Gl | Y
rangeti nVeen _about 1 and about 10 gram;/nmz per day and
pref er al®y bﬁv%@eweiﬂawm %@elad -hvastarsnat furlagbing fipapedayprapiicin

co- adm ni st epedoMIbRdATOE S e RMobmERRES fosASRM,; fhemubiR; bifMaiRat WO

2008/ 024303P U82007f01837
texaphyrm gallivm nitrate; galocitabine; ganirelix; gelatinase inhibitors;

gemcitabine; glutathione inhibitors; hepsulfam; heregulin; hexamethylene
bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene; idramantone;

25  ilmofosine; ilomastat; imidazoacridones; imiguimod; immunostimulant peptides;
insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons;
interleukins; iobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine;
isobengazole; isohomohalicondrin B; itasetron; jasplakinolide; kahalalide F;
lamellarin-N triacetate; lanreotide; leinamycin; lenograstim; lentinan sulfate;

30  leptolstatin; letrozole; leukemia inhirli-'nf-iﬁg" factor; leukocyte alpha interferon;
leuprolidetestrogentprogesterone; leuprorelin; levamisole; liarozole; linear
polyamine analogue; lipophilic disaccharide peptide; lipophilic platinum

compounds; lissoclinamide 7; lobaplatin; lombricine; lometrexol; lonidamine;



-86- of cancer, an "effective ambunt” of the second anti-cancer agent wl|
depend on the type of drug used. Suitable dosages are known for approved
anti-cancer agents and can be adjusted by the skilled artisan according to
the condition of the subject, the type of cancer being treated and the
conpound of the invention being used. 5Anot her enbodi ment of the Present
invention is a pharnmaceutical conposition conprising a conpound of the

i nventi ci fuo was/é4t@aut oner, pharnaceuti cal |y accept abl e pgahis20030i94ai €,
clathrate, or a prodrug thereof, and a pharnaceutically acceptable carrier
or diluent. “sip: Suitable pharnmaceutically acceptable carriers may
contain inert ingredients 10which do not inhibit the biological activity of
t he disclosed disalts. The pharmaceutically acceptable carriers should be
bi oconpatible, i.e., non-toxic, non-inflarfatory, non-imunogenic and
devoi d of other undesired reactions upon the adm nistration to a subject.
St andard phardsgegitioheabvdseitit | oxbiibine! REBRCAY BSteG@n tORpEIRN: QYRG /11isMCh as

t hese descriped in,Ren ngton's Pharnmaceutical Sciences, NMack 15 Publ i shing
Conpany, East'&fiPepiles; SHS B13mResiaiie CORREATIE: MeSeRrosinAtRIRered wil | .
vary accor di Agirtlgsih fhibi@dthematix 3EHTHINpE tbRbsORMBRLAS RHo L1l OmerbaRnEt | ON,
emul si on, ca sulﬁé_‘._&gglij_tabl e pharmaceutical carriers for parenteral

admi ni st r at i B mfLhiopigases Mgtpsiopramidsy MIE IRHPIGT; TRipUstons SpEgiosws) i ne,
bact eri ost at hfiri@aktiiem{sHidtdHRE deQRE iridded Rl Ostto LuRYedahidladisinzy| al cohol ),
phosphat e- buf fer ed, sal | ne, Hank' g sol ution,_20Ri nrgq;r' i_l actate and the
like. Met hodE‘“PH}Y“E‘r@é%%‘F%ﬁ“H@a derpBie toFigftbreRigt growth factar-gapatitng of hard
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30  RIIretinamide; rogletimide; rohitukine; romurtide; roquinimex; rubiginone B1;
ruboxyl; safingol; saintopin; SarCNU; sarcophytol A; sargramostim; Sdi 1 mimetics;
semustine; senescence derived inhibitor 1; sense oligonucleotides; signal

transduction inhibitors; signal transduction. modulators; single chain antigen-binding
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25  glycoprotein IIb/1iia receptor on the platelets for the prevention of clot formation;
ZENAPAX® (daclizumab) (Roche Pharmaceuticals, Switzerland) which is an
immunosuppressive, humanized anti-CD25 monoclonal antibody for the prevention
of acute renal allograft rejection; PANOREX™ which is a murine anti-17-IA cell
surface antigen IgG2a antibody (Glaxo Wellcome/Centocor); BEC2 which is a

30  murine anti-idiotype (GD3 epitope) 1gG antibady (ImClone System); IMC-C225
which is a chimeric anti-EGFR IgG antibody (ImClone System); VITAXINT™
which is a humanized anti-aVP3 integrin antibody (Applied Molecular
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include but are not limited to alkylatifig:agents, antimetabolites, natural products, or

hormones. Examples of alkylating agents useful for the treatment or prevention of
T-cell malignancies in the methods and comi:aositions of the invention include but

30  are not limited to, nitrogen mustards (e.g., mechloroethamine, cyclophosphamide,
chlorambucil, etc.), alkyl sulfonates (e.g., busulfan), nitrosoureas (e.g.. ca.rmustine.,
lomusitne, etc.), or triazenes (decarbazine, etc.). Examples of antimetabolites useful

for the treatment or prevention of T-cell malignancies in the methods and
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biological response modifiers (e.g., interferon alpha). Examples of hormones and

25  antagonists useful for the treatment or prevention of cancer in the methods and
compositions of the invention include but are not limited to adrenocorticosteroids
(e.g., prednisone), progestins (e.g., hydroxyprogesterone caproate, megestrol acetate,
medroxyprogesterone acetate), estrogens (e.g., diethlystilbestrol, ethinyl estradiol),
antiestrogen (e.g., tamoxifen), mdroég;fé (e.g., testosterone propionate,

30 fluoxymesterone), anﬁandrogen (e.g., flutamide), gonadotropin releasing hormone
analog (e.g., leupfolide). Other agents that can be used in the methods and with the
compositions of the invention for the treatment or prevention of cancer include

platinum coordination complexes (e.g., cisplatin, carboblatin), anthracenedione {e.g.,
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proliferativéisslisaueets samhr % t&ﬁi’é@&{t;thd ﬂaséd&@nw@f PhRLNehtivel diid&d to
HERCEPTI N(r) Jrastuzuma ﬂ{'% %nen is a humani zed anti- HER2
Buq

h
monocl onal DB ERPCED wEp Qﬂle B‘Pll%ﬂﬁ‘faé reppepsefpedifierdherabhr east

cancer ; REODBQXorg)c tﬁ@{tﬂﬁy>G1Bﬂ1@9ap?%ﬂ§éqhéra}é\ﬁmcﬁlﬁldl§ aéltﬁéﬁ}by) i®REIRAEAPT Ot €i n
lIb/11la rec&gtor on the platel ets fogqeﬁhe preven %1I on of ¢clot formation;

ZENAPAX(r) (Hattsee BT PRIBREnPALT PR (el ciease. SRmpzetiPRy Fawiiie e s an

| MUNOSUPPT efghies sybléfibiticdgdzasince R, dreAR&lceAabsrantd Apahkt ERkerd d2fs,

prevent| %n o acute renal ?%Qgraf%ﬁgﬁgectlon tge NOREXTm Wi ch is a nurine
anti - uqiherapiss JstiSHtiTy HE BBEYRPRERRSS\VETiVEone/ Cent ocor ) ;
BEC2 vm| ch |ﬁmauﬁﬁh¢fu;memmmﬂlhtemébedw@vﬁ Qﬂ%uﬂ@kﬁsﬁ?@)vhllggaﬁmel body (I nmQ one
Systen); 'MG 0225 which is a i:hl meric anti-EG-R | gG anti one

Systeny . VI TERINRHINIRR Ehe s ol Arar08 SUAten CavPgodts B5HEN CUREBOUY
(Applied Mlesiy ar Evol uti on/ Medl nt nune); Canpath 1H LDP-03 which is a

humani zed anti CDg -92- Gl_anti bggép#%géo ite); Smart maps .which is a
humani zed ant i - CORPRRYEs % T (oo ) att i ?%’n T KRGS &) RT e ANTm
whi ch isi: Chﬁl(ﬁﬁﬂék Caud1b gdd920 allgganeaf)tdehaﬂﬁc (:élDEﬁEhﬁEL%ﬁQﬂﬁVdceﬁmbs anti-

Roche/ ZettyaJ cu LYMP urram ze G anti b' ody
(1 rmunonedi ey WE&:’ 'I""'a&c“‘?eﬁ 5’("1 ﬁdbrfé’dﬁ@g)xgﬂf_ s%%\ﬁ

(Tc-99m | abemsfap}r @dmﬂoﬂa@ﬁm@tmgm@ﬁ 688 CEL) VHUMhé)@uﬂ'l&gﬁtleﬁhn-@QB; Protein
Desi gn Labs) ni zed anti -4

a hu MB an COS Phar, DEC—114
is a pri I’Y&tl%h%‘g[ﬁf’? 1G5 c1o e T%@df??qﬁé@lgﬁa?‘wcl@&ﬁ%é lﬁem%:e?fﬁﬂ tis a
radi ol abel | edarmrs|tﬂﬁs@mam,€azaxowmh§)ﬁﬂméxhw@6ﬁqﬂemam:aﬁ@r blhddeCedizdr,i s a
humani zed anti-CD4OL 10 anti bOdé'Q' (JDEC/Eisai ). IDEC-151 is a prinmati zed

ant i - CD4=%nt PBSHF @PEECHVArERERRe: reash cfirhngPlosdpl SR GerCppg cancer,
ant i body (| DEfeukehisagrkidle canbiRhombodgiRS 1ymphkotial Fanirzsit @ntér; FRbhbok,

it body (A B BHaH heskand ek SRSt PGSR TRT By 4

(CAT/ BASF) ; &bRikdsa msm{amhunanl zed anti-TNF-a Fab fragnent 15 (Celltech);

boochan WDk CouERemglen o iyl e Ty B AP AT B e St

CD20- sr ep8 dasdrghtet] theRipliconiatding wam&OMoNedwz)l anﬁHEEé’ﬂmbmdanMdam zed

Nt body (Lo RRIRGRISS oS REMEBR] A EHiss R oh SalsiTagecHa SEtist TURRAT zod ant i - D4

| gG ant i body arttodiee). Biaik & efgnocldbIAvAbodie s dandiHire a 2iedk antadoaideElmdtedal

anti body (Bio NTEGRENTmM. i s _a hymani zed anti-VLA-4 | i body
(El an); and Efgaﬁg%%yﬁ ?aﬁc?fﬂﬁﬁﬂe‘gﬂ?@#@ﬂf%gboéﬁ 5 %wne(ddgr#% %‘e‘,@@yTec h) .
Chenot her apeumgqc&g@cnhtseléd)aﬁ raficachies paeidlei(rdimatinleab] ¢m<mint(hmmhﬁotoxm)

25conpo S e ntion t e ati ent tha i ferative
di sor deﬂ]{gu n?:e ed yponag ??ﬂ'aje %hb[‘)%i{ﬁ@ Sﬁg%ﬁ%?neq’?gé V8$ for ﬁf’gf erative
di sor der sucbarﬁter,dmmcﬁﬁg include-but are not linmited to al kylatin. agents,

anti nmet abol i t es, ur aI ts, O r nane of al
agents useful for ﬁfa?'% ¥ e(gur%i}ﬁ? a’thbeov aga’g?ﬁg? &%?@ﬁg%Yﬁegﬁ %”??s in the
nmet hods and cdhmsHbdginnly:hphdmuTwmmm (Hreedepde), lrutantibody against the




30are not limted to, nitrogen nmustards (e.g., nechl oroetham ne,

cycl ophospham de, chloranbucil, etc.), alkyl sulfonates (e.g., busulfan),
nitrosoureas (e.g., carnustine, lonmusitne, etc.), or triazenes
(decarbazine, etc.). Exanples of antirnetabolites useful for the treatnent
or prevention of T-cell malignancies in the nmethods and WO

2008/ 024303PCT1US20071018378 conpositions of the invention include but are
not |imtediwsdabkisc acid anal og (e.g., nethotrexate), pofrRysidigdrae

anal ogs (e.g., Cytarabine), purine analogs (e.g., !;f7,. nmercaptopurine,

t hi oguani ne, pentostal al). Exanples of natural products useful for the
treatnent or prevention of T-cell malignancies in the nethods and
conpositions 50f the invention include but_are not limted to vinca

al kal oids (e.g., vinblastin, vincristi ne),s'epi podophyl | ot-oxins (e.g.,
etoposide), antibiotics (e.g., daunorubicin, doxorubicin, bleomycih),
enzynes (e. QIE,RZ_Prakqiﬂau@gitnasat)a,dvemceldiboeba@gd:amad:r mmabr@ﬁxﬁpm)sm( e.g.
interferon ﬁ’lnﬁ f he treat nent
or preventi %lrll 0 Q{@m I fsgrmt%}g %hggrgf %Eﬁgﬁﬁ ﬁ%@mg 1%cy{ln t he net hods
and conposi tdugemiaB- Clﬁé); (Bnrenmabr(ErblthJ,daa aptibodyr against tHclEﬁIfIé;irqtem ugadt r ogen
nmust ards (-e; I I

T el an Igcowﬁﬁ&@ﬁ@ﬁl&%&gﬁ%% ag%%ﬁ{%s’me% Fgénce PLARYEL head
hexamet h¥ y mahdneakecanedrsiome fevaciatukgb (&vﬂsfmmm@b ifan gmangmgme[sanl)qrapy

ni trosourea STHSE S etc )
or 15tri aze%éag%{ ecaéf(rag%m %ev ﬂ?f 8L§%E>Rzanp'fsé3§%g?a%¢]@§m &bﬁgﬁﬁéﬁ%ﬁg

t he. t r eat mefe treat metesiaivt doboredal wapges numbehef mwgmbd;namcﬂblmbmpﬁ@dtesons of
e TYent ! i QB ) bl S Sl R RRRO0 (= 80

Cyt ar abi ne) JbpumomsabahakogdZ¢aliy) whirkdshpers p%d‘!OH'FQVItI’ directlyaeicarcerous B

P event 1on AYEARTE Sid B yBE VLA LA SRR HrlBins RBEALTTY o0
i ncl ude but aéﬁbOd’YoTOSﬁtimon@b (ngxarhwhlchllkmedltdga@‘te:egai,n typasisif agnHedgkin
vincristine i L i i de :

ant i bi ot | oo ao e A0 B b Bl Ser et O R S B S optains

pl i canyci n, calicheagnedinpnd @m@ydmtrf(aé agute niyelogparusdewere) (AML)bBb%'giacal

| 25PONSC. OBl b iophILADLEY O e A Pt LT

met hods 1&nd 280 thsos atei soveralgimmretéxiy chnicariripls dn guwsrﬁsuforetre@hn@ieukmnas,ed to
e by ERREALE nd Grty unRE R0 b BRASE! B4k amivocio e
acetate), edgodeigeimangas, chludmgé@mo;«?smt fyelstectng ctelpmcw} hnc{gwamcemqers

anti estroge nat e,
30f | uoxymss%gﬁ%ascgﬁ%a%%éﬁ%tggﬁcﬁs m%letedtt?égonaﬁgt r OpEE&‘?% easi ng
hor none analapgtokinsdinked tnugnowith Selors @ndvécr nefgentain W@Pd@aM&ma of ip t he
et 1OdS 2810 afbidiel M e GOTRRBY | BARBhe 1A iEERILER diffiol ROnbIRAERDL O
prevent|on of "cancer ~i ncl ude”pl ati num coord Ration conpl exes

cisplatin, o:apcbt;bﬂrwtram)pe ofistchir lamehewn Gendareeng T cell yanphoma).

2008/ 024303PCT/ Umylé)s%aﬁlva%muﬂmheraples include: cytokines, such as
granulocyte~macrophage colony-stimulating factor (GM-CSF), granulocyte-colony

stimulating factor (G-CSF), macrophage inflammatory protein (MIFP)-1-alpha,

25  interleukins (including 1L-1, IL-2, IL-4, IL-6, IL-7, IL-12, IL-15, IL-18, IL-21, and
IL-27), tumor necrosis factors (including TNF-alpha), and interferons (including
IFN-alpha, [FN-beta, and IFN-gamma); aluminum hydroxide (alum); Bacille
Calmette-Guérin (BCG); Keyhole limpet hemocyanin (KLH); Incomplete Freund's
adjuvant (IFA); QS8-21; DETOX; Levamisole; and Dinitropheny! (DNP). Clinical

30  studies have shown that combining II.-2 with other cytokines, such as IFN-alpha,
can lead to a synergistic response.

Several types of immunotherapies are being used to treat melanoma patients.

IFN-alpha and I1.-2 are approved for treatment of people with metastatic melanoma.



m toxantrone), substituted urea (e.g., hydroxyurea), nethyl hydrazine
derivative (e.g., procarbazine), adrenocortical suppressant (e.g.,

m t ot ane, am nogl ut et hi m de). I n one enbodi nent, the conmpounds of the
i nvention can be used in conbination with an i munot herapeutic agent for
the treatnment of a proliferative 5 di sorder such as cancer, or to
preventi be. reoccurrence of a proliferative disorder such as cancer.

| mmunot hemapwog/edsses cal | ed bi ol ogi cal response nodifi erpctinerapissis ol ogi c

t her apy, biotherapy, imrune therapy, or biological therapy) is treatnent
that uses parts of the immune systemto fight disease. |nmunotherapy can
hel p the i mmuune system recogni ze cancer cells, or enhance a response

agai nst cancer cells. 10 Innunotherapieslb cl ude active and passive

i m nunot her api es. Active inmunot herapi es Stinulate the body's own i nmune
system whi | e passi ve i nunot her api es generally use i nune system conponents
created out ﬁc&é Ifeingiested pp ggmbination with melmeatnstaseines angeathere

| numMot her apin@fnbibetpil; TEABLEIAINAHY 98Dhol HED avE BLin shRUAGEsRES, (aut ol ogous
or allogeneic), dendritic cell vaccinés, artigen vaccines, anti- diotype

vacci nes, DIP¢Isngsrs WEwrs Dapiek i siinisek trigh tianag mergclqnekggtibedies o Ther apy,

or Tumor - | nfgeh fi{cldeNsh bUEHIOE Bhén ghBWtoY@%@és%ta‘fk&% rbObRhk Gidlabin2 (1L

2). Active immunot herapies are currently elnﬂ used to treat or Dbeing
tested té trieRersvaemeastolapausang aliogseee sumenrelludrtioesneptigsnvaccirisdney

(renal) canggiiudlAdIPIaIGRAEREen vaROREYSHiRISaEARGEShd dONHHARIGARGREs  br east
cancer, colorectal ‘cancer, lunhg cancer, |eukem a, prostate cancer,

non- Hodgki n'heve glaphereshoparie sbaek regpddinical prghesniinuptdrithgseandpicoma, head
and neck canfdinortd WEhubARGES e MblaBAAR batllRl Hich U IRATEN ARG, ALY BRCR

mel anoma, Exanpl es of passive i mmunotherapies i1 nclude. nonocl onal
anti bodi es &HE1YSReicythep dhasserhaglicdt negtiday AeMentigedias Maperet abn 5992).

ant i bodijgs icurhbiA& nakmaipmﬁiﬁ%n@rﬂdraﬁggg%mmﬂo@m feddhesmiyateng cal | ed

tagged, | abel ed, .or | opaded anti bodies). nonocl onal ~anti bodi es do not

have a drug TBRoF garéin thige tHmoe mogelsab mien@H ONAR melepordn]-tyiat wre @dndk| onal
anti bodi es ahgiddhd'8d L PsAcSRE RREIRARY WHikSortieaRl raRe hefkka va agbpact i ve

particle (radi ol abel ed or a toxin (Tninmunotoxin). 30 A nunber of naked

monocl onal  AIRERIOR HFS-atpirds BERFAV EhisF TUSEramPntiof il iengt o, _

i ncl uding:  chronic mﬁeiogéﬁdmbed@ﬁiw@qb%, IRiryaRi 1aRdniAaad Ragoéiﬁ%m_@%ﬁ. antigen
used to treat B cell non-kbdgklnw%gnp_ona; Trastuzumab (Herceptin), an

ant i bodySagai nst Yeweral peobivnpracsbaprits USheoE Wed trrigeat patie t BBt ei n

used to treabnALYRRE GHNOAIBRS tndANS @Fs apPkREH Y ERN£5:TRBEAE widn ant i body
agai nst the CD52 antigen used to treat B cell .chroniic [ynphocytic |eukem a

(B-CLL); Cetistpsiglls reppldkidngy) cangerafitGopiumation dherapy usee EeERnkrEIa: Andised in

conbi nati on et Btiefdpdqt BEAP tdsed of RLatBRNAGIGERIGRAQL Gt AnAPRAB A taflr L O
treat head 5 and neck cancers; and Bevaci zumab (Avastin) which is an

ant i angi ogerfélivaceipeplupihaadigvapbPS hrgdiers shaviplovgaark SIBPTSIMSPR is used in
conbi natigon aAdivhited RETI EARLAPMidn®s. U\G@Ea&'&ie@%d%ﬁoﬁiﬂﬁﬁfﬁ%&%ﬁﬂﬁ&ﬁs- A
ed for treating

nunber of conjugated nonocl onal anti bodi es have_heen app&gg

cancer, i nclaieiplig beirgdesrdasdreebnenit fassesp! Faraer-drivigrc Prhedial2¢ et i n)

whi cl ; Adel i vens nicd@EeastdnibbdicshaR ekl shdvtanaedian Bk dfteRhceytes and is
used to treat B cell _non-Hodgkin |ynphomg; ra iolabﬁigd_antibody

Tosi t unormab EEERmE? Sellinestpy doneddymas CPRET cells pubn Ly sheuledpsrivheabki n
| ynphoma; anglobdaipBbexkd) Gent uzumab ozogamicin (Ml otarg) which contains
calicheanicin and is used to treat acute nyel ogenous | eukem a (ANH%. BL22
is a cofPugated ndhBEAREINITTERIYORE NI PRASSHAHFPET BYBATAY hai ry
cel | | eukemigts by arresting cells in the G2-M phases due to stabilization of microtubules.

Agents which are microtubulin stabilizers can be used in combination with the

compounds of the invention to treat patients having a proliferative disorder such as

cancer, or to prevent the reoccurrence of a proliferative disorder such as cancer.

30 Examples of microtubulin stabilizers inchide taxol and taxol analogues. Additional
examples of microtubulin stabilizers included without limitation the following
marketed drugs and drugs in development: Discodermolide (also known as NVP-

XX-A-296); Epothilones (such as Epothilone A, Epoﬂw-ilone B, Epothilone C (also



15 and there are several inununotoxin clinical trials in progress for
treating | eukem as, |ynphonmas, and brain tunors. There are al so approved
radi ol abel ed anti bodi es used to detect cancer, including OncoScint for
detecting col orectal and ovarian cancers and ProstaScint for detecting
prostate cancers. Targeted therapies containing toxins are toxins linked to
growth factors and do not contain antibodies. An exanple of an 20approved

targeted {RefaPdras@ntai ning toxins is denileukin difti X ssataigsswhich is
used to treat a type of skin |lynphoma (cutaneous T cell [ynphoma). Exanples

of adjuvant inunurtatherapies include: cytokines, such as

gr anul ocyt e- macr ophage col ony-stinul ati ng factor (Gw CSF),

granul ocyte-colony stimulating factor (G CSF), nacrophage inflamratory
protein (MP)-1-al pha, 25interleulcins (r9r7cl uding IL-1, IL-2, IL-4, IL-6,
lL-7, IL-12, IL-15, I1L-18, IL-21, and IL-27), tunor necrosis factors

I(|F nNcI udi n)g Ihdﬁmhpﬁa)axye@ldnlioge e,rdrletmms\);(l'apmhmer[g (dlEc:\LEeaérpdmo akKddet a, and
anma u m roxi de_(al u e

Koyhor o 11 BEt SRR s Sr e o Bt Bl oo s GRS OB L bR Ao o

DETOX hgyamcﬁlej Epothihche h]-cb:-ndﬂhe’,tradla-e@aﬂﬂ)meﬂ QmaﬁﬁToFe;lz_Gﬁﬁludt Bia_hav?a sgolmn

that conbin olcin a ead to a

syner gi st i c@%&%%é’é’m E’{.b?%?%é\}b‘y FEOXIEPY b%cf Bﬁ%ﬁ%%ﬂ%ﬁ@f t?gf"é‘g"%? 19&i ng

used to % reﬁtanddﬁpaﬁmsﬂhiorcepbﬁulohabl-m} -pEER 7anBujidava, alse kapwph ay k-f or

treatnent o an

20081024303%%%%%5%%%% at“é’cltf@“fnsaﬁg?%ﬂeé&%‘d 262 DAt on Wit h

Imal aﬂoma Va@ﬁjlﬂﬁﬁﬁ%ﬁnﬁlscﬂmasAVEFIRUEGWE&Td&ﬂE-GS.HGID&W-W?DﬁI(Ajlﬁ@‘hb‘ﬁg ni cal
ocyt es_haye_been i clinica

t)r/ima?tl ﬁumaﬁpﬂX‘HB‘é“P&ﬁ&Wﬁ?%%dﬁﬁ@é@%??%@%@@ fldﬁﬂgzg%égg’een shown

tloI regress FijiaamﬁdulB ; Ladinalielas cm&a&mda Cribaeslin; TSemTr&ﬂﬁﬁe Elgﬁ:ﬁhsl-oa?ﬂ

al | ogenel ¢ tunor. ce i ge nes (inc ol yval ent

ant i genleQ/ac§aW8gl)cgy1%Ira§? L{g%ﬁ%lg Tﬁﬂnge#gir bf“&e TP g i%ﬂgés) ve al so

been shown ﬁen‘sdlmemﬁqetamﬂors Cl-inical trials continue for these and ot her

nmel.anoma i mrunot Mel,ano ilent.s Wwith a hi h | gM respanse often

survive better t F%g?g%omé“lrfq%bﬁ gﬁg)\?lﬁ’lrowe?lbgl\ﬂna g?r agelfp 5 et

al ., 1992). ad® b@mﬂﬁbimg tthJﬂliJZfoEPsFerhdaﬁbxaof mambhkemwnﬁmsAlgemmv&hIh\m to

significantly ret rowt h in three 16F10

el anorm. | L&A Br G PRy OE e o Bt i e 2SR T

cont r ol $5 andnventen tdﬁailtﬁa’hemtstﬂnvﬁlgdnﬁn’é_hﬁqthm disordérarueh as Eddcad, phe i S appr oved

for the treatnen ni c el ogengus Ieuk

;
(O hai 1 rent of beokamrdee B Fl FRRR SO AB0 her M BaRIE By LS, ©
i nununot her arpbﬁﬁutama ihiebitgrs b etvei thoue ditnifadibn dretfollowaty rhanketed énads acdncer .

IFN—aIphaa I ar.e for at ment 0 astatlc
renal (kidn “3gs 3%8 OPQQ@O% Fo%f’%o(ﬁfsf’%@?\g%é ﬁéglsnllagf%éaﬂt er er on, and -
chenot her apknbemheiDig- I@esﬁda?dSCeiﬂSﬂEEhMenlbulmfisasthmahtcc{da@knowﬂ' a:e@f—rrent_ W th

?nt gg‘)n;z&e' logY RGRLOSs R UG sE RS 08, WL s BLRuDAS 08 R Wi VB ARy NP 1 k- tumor's
Altorhyrtins (such as Altorhyrtin A and Altorhyrtin C); Spongistatins (such as
Spongistatin 1, Spongistatin 2, Spongistatin 3, Spongistatin 4, Spongistatin 5,
Spongistatin 6, Spongistatin 7, Spongistatin 8, and Spongistatin 9); Cemadotin
hydrochloride (also known as LU-103793 and NSC-D-669356); Auristatin PE (also

25  known as NSC-654663); Soblidotin (also known as TZT-1027), LS-4559-P
(Pharmacia, also known as LS-4577); L8-4578 (Pharmacia, also known as L5-477-
P); LS-4477 (Pharmacia), L.8-4559 (Pharmacia); RPR-112378 (Aventis); Vincristine
sulfate; DZ-3358 (Daiichi); GS-164 €5'gflzakeda); (GS-198 (Takeda); KAR-2 (Hungarian
Academy of Sciences); SAH-49960 (Lilly/Novartis); SDZ-268970 (Lilly/Novartis);

30 AM-97 (Armad/Kyowa Hakko); AM-132 (Armad); AM-138 (Armad/Kyowa
Hélkk()); IDN-5005 (Indena); Cryptophycin 52 (also known as LY-355703);
Vitilevuamide; Tubulysin A; Canadensol; Centaureidin talso known as NSC-
106969); T-138067 (Tularik, also known as T-67, TL-138067 and TI-138067);



20 advanced renal cancer patients. DNA vaccines and tunor-infiltrating

| ynphocytes are al so being tested as treatnents for renal cancer. Chineric
bi specific &50/anti- CD3 nonocl onal anti bodi es have been shown to nediate
cell lysis of renal cell carcinoma cell lines by cloned human CD8+ T cells
or by IL-2 stinulated peripheral blood | ynphocytes. 25As used herein, a
"mcrotubulip,, stabilizer" means an anti-cancer agent which acts by

arresti ngyi®hdogodshost he &- M phases due to stabilizati opQfuddslhahwoul es.
Agent s whi“gﬁ are mcrotubulin stabilizers can be used in co inatl%(;n W th

t he conpounds of the invention to treat patients having a proliferative

di sorder such as cancer, or to prevent the reoccurrence of a proliferative
di sorder such as cancer. 30Exanples of mcrotubulin stabilizers include
taxol and taxol anal ogues. Additi onal exaﬂ%‘l es of mcrotubulin stabilizers
included without limtation the foll ow ng marketed drugs ‘and drugs in

devel oprent CORBAedE ansEr iHghéalmsitukd) alsn kaswhBPEINE-26 2 36) WHHRZE 1hj Homes (such

as Epothilo A thi| one B, hi | one .al so . 1 i
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Epot hi | oné Brn¢whas: BEOSS6add DIME), ROGBS D3 (idpe Blughasimasayyshatzhi | oneB) ;
Epot hil one E hi.l one F: FEpot.hilon N-. oxi de: Epot.hil one xi de;
167aza- epot Eﬁsg%gﬁﬁg;heﬁ nséﬂwtﬁggg’&‘kﬁfﬁg%ﬁ%%"%hﬁ éﬁgﬁﬁ% ° °E’H§§§%6%§);
gé- P?/dr oiye}?g;th 3}4&3@ m;(éadfgtzeédmmwyﬁg saaswlepmiﬁhb,m ﬁoﬁnﬂggg‘égfgf) )

-fl uoroepqthil one). - sgwa; .a S = ,
BSF- 223651 '"sﬂffnea(%‘féS ﬂws.ﬁg‘f-%’é%éﬁa%ﬁwn fﬁ?@g%ﬂ&‘}&a k)é\ﬁ*ﬁég“'(Aj i nonot o,
al so known d95¥NHAHGRA Heiiagier]idg 3 BLABU @GdskalR tdpAMit./BifaItRhodllog0 known as
AVE- 8062, AVYE-8062A - 39- L-.Ser. HC RPR- 2 A), FijLanolide B,
Loul i nat | o R BB ET D0 TP AT AT N (Bl e el RERsre
10(?a(rj codi c: pbetylahﬂtuh:itaﬁﬁldaozﬂm'gﬂ@;tIalbhsr:atrb;l;_Iﬂatcrch';'ar(_alsektﬁs\bﬁasNS@nﬂ_ zgp;al 0gs
and deriyati her, in, crot,u i,Q i nhibitor
means arllgantﬁlg)g@%érqbg'gﬁg‘fggn{qﬁﬁkgﬁtm'e:‘g‘?mﬁcﬁ’f)@i qfﬁﬂ%ﬂflﬂ%ﬁ'gﬁﬁgﬁymri zati on
or m crot ubhbbatt)s FrEI7Y(Tulginalso khowh anTe0066TORFRE] 15781 (Avditispr s can be
used i n_com0ahd ot il bl B OmROHLS Rl NS hah NG, L 0 teal patients
havi ng a pn Frerative drSorder such as cancer. or 1o prevent the
r eoccur r encésaicughgoldhiX, endtZ-Eruthesbige Habicloindas R dr6¢13] Bsaidedisa)pf

rni crotubtildnoinhibit include wt hout 1i-m [on.t i_ng..mar ket ed
drugs and dr%‘%@%@p "‘\‘/g@lﬁ"* r?\g.%lgzcﬁlragﬁ‘lg%‘g‘of&\eﬁ(:ig? ég‘kk%%t\khmgé%é %%’;
Dol ast atlbn ITUB-2K$ ¢Akemisy, A25PUSF (Ubtanit DoGeBathil 2-9)Pheidluibtin {absoi ls@tini onat e
(al so known a - ox; i.stine: \NSG 9: JABT- {! Abbot , al so
known ac_ £ 7OICL R0 Ay ProNa EALEMhGeay Dot LA MBI A bR0R 0
Spongi st at i 1B [-da¢hl &n&phn@b@kﬁmaﬂ?iﬂﬁéﬁgiﬁsﬂmﬂw (AbbSporgd A3asi n 3,
Spongi st at i Dongi tin,5  Spopgkstatin. 6 Spongi 'n{_,_
Shongi ot at 1 11500k LT KPopot? RS ki rpesBBI) VBl B-82317 o as
LU 103793 andemais)PDDeSEIBG Y entatis) SCatAoR3 PRCI g Resve2istdinphosptstaNSGhem4663) ;
Sobl i dot,i,n ¢ TZT- LS4 -R. ay. i a, so known as
LS 4577%';0 BRI %aﬁgﬁeéﬁgésﬁ%%mﬁ‘%ﬁ% §58%5 BRf Gandiyy; ‘
(Phar maci a) ,CdotbréaS@tif R andenddgs RMdetiv2Bv8 tifedeadnt i s); Vincri stine
sul fate; DZ-3358 {Daidchi); -05-164 (Fa s+ G52 119 keda) . R-2
(Hungari an Acade ax84®’§2?%fr?geense)d;]t8§i\kf%§g%g? (LS%W%}? &(\Q/\ggﬂ? tg)%%ﬂcg - 268970
(Li I'l'y/ Novarwhish) act80y Ahk®itinglamaesthbikjxngumiiabeibole)fpriditoh3Zhe stucome pf AM 138
(Ar madf Kyo L CQ) o 1. DN: ndena, ' . known as
LY- 355703) m’iﬁu?# ésvsg’za%mde; 15%%31 yé‘?nﬁ aﬂg%éé(ﬁ?gﬁg%og@h%g@%‘?’éd’&%ﬁ?% (al so
known ag5NSOER68698, thT stt3806 of (Whitlaisiskowa iis Bi garrodn Taetdre®ls alfb ref88857 and
Tl -138067) ; to as “docetaxol”. The structures of other Taxol® analogs are shown in Figures 3-
23. These compounds have the basic taxane skeleton as a common structure feature
and have also been shown to have the ability to arrest cells in the G2-M phases due
to stabilization of microtubules. Thus, it is apparent from Figures 3-23 that a wide
30  variety of substituents can decorate the taxane skeleton without adversely affecting
biological activity. It is also apparent’i%'at zero, one or both of the cyclohexane rings
of a taxol analog can have a double bond at the indicated positions. For clarity

purposes, the basic taxane skeleton is shown below in Structural Formula (XXVI):



WO 2008/ 024303PCTM52007/ 018378 -98- COBRA-1 (Parker Hughes Institute, also
known as DDE-261 and WHI -261); H10 (Kansas State University); H16 (Kansas
State University); Oncocidin Al (also lcriown as BTO 956 and DI VE); DDE-313
(Parker Hughes Institute); SPA-2 (Parker Hughes Institute); SPA-1 (Parker
Hughes Institute, also known as SPEK ET- ? ?bli 5 P); 3-1AABTJ

(Cytoskel eton/M . Sinai School of Mdicine, also known as MP-569);

Nar cosi newgados®oMsewn aSNSC- 5366) ; Nascnpi ne, D 24851 @eAshg20vRdise) ,
A105972 (Abbott); Hem asterlin; 3-BAABU (Cytoskeleton/M. Sinai School of
Medi ci ne, al so known as M~-191); TMPN (Arizona State University);
Vanadocene acetyl acetonate; T-138026 (Tularik); Mnsatrol; Inanocine (also
known as NSC- 10698666); 3-1AABE (Cytosngetonfivit. Si nai School of
Medi ci ne); A-204197 (Abbott); T-607 (TuTgfik, al so” known as T-900607);
RPR- 115781 (Aventis); Eleutherobins (such as Desnethyl el eut her obi n,
Desaet yl el eut her obi n, |soel eutherobin A ang ‘wut her @pbi n); Hal i chondrin
B; D-64131 (AstaMedica); D-68144 (Asta Medicg); O azonarl§ de A, A-293620
(Abbott); NPI-2350 (Nereus); 15 TUB-245 (Aventt 54 (Abbott);

D ozostatin; (-)-Phenylahistin (also kno ~, D- 68838 (Asta
Medi ca); D- 68836 (Asta Medica); Myoseverd gris, also known
as D-81862); A-289099 4 Abbott)y A-3188 HTI - 286 (al so
known as SPA-110, trif (Zentaris);
D-82318 (Zentaris); S _ pRosplat e sodi um 20
BPR-0Y-00. 7 (Natign wh . 38R 2504129 Sanofi ) ;
Conbretastatin A4; 'and anal ogs and derivative 2t he’raeof . O Taxol (r),
also referred to as "pacliZaxel”, is a well-known anti-cancer drug which
acts by enhancing and sta!izing microtubule formation. The structure of
Taxol (r) is shown in Figure 1 Many anal ogs of Taxol (r) are. known,

i ncluding 25 Taxotere(r), the structure of which is(ﬁﬁgwﬁ in Figure 2.
Taxoter e(1) Hotb1RAaf Rl ohfhedftro AL R Hexane s h HCEHIRSIAbAL Ner

Taxol (r) anal ogs are shown in Figures 3- hese conpounds have the basic
t axane skel ensehentsddySomebwmal ompela(XX Yo athy rastoriaxangskelgloasap insfpdghown t o

have the abi Li.ty. g iRt - nﬁgg ek 2at i on of
nicrotubule%#bfﬁﬁggd??ﬁiggg%gg%%ﬁ¥@??gﬁ$gﬁég%g§ -%%qﬁﬁg%ggﬁaﬁggk%évariety

of substituéhtsd Sanced Spapelas FEXY I ané (KIEL brlowi fmymbenalateme hyve
af f ecti ng bmb@%&aﬁﬁ%;ﬂaﬂmmcﬁm hfﬁnﬁahamyfmakg%tsgﬁ@fn%ieﬁle or both of

t he cycl ohexane rings of a taxol -anal og can-have a ubl e bond at the

i ndi'cat ed p&¥PetPBhYarigtign comEqnly) ogryFEReE taxplanglegs.& o gxambleskel eton i s
shown beh OWshktiRitfonDnthataxaRd Sélddod $itlkimply WP 02008 D INABLY 2007/ 018378

12983 (INCL.):

hydroxyl, acyl, alkoxy or another oxygen-bearing substituent is commonly found at
the site, These and othe_',t substititions on the taxane skeleton can be made without
10sing the ability to enhance and stabilize microtubule formation. Thus, the term
“Taxol® analog™ is defined herein to'mean a compound \fhich has tht;: basic taxane
15  skeleton and which promotes microtugiﬂé fé)rmation. Taxol@ analogs may ‘pe
formulated as a nanoparticle colloidal composition to improve the infusion.time and
to eliminate the need to deliver the drug with Cremophor which causes
hypersensitivity reactions in some patients. An example of a Taxol® analog
formulated as a nanoparticle colloidal composition is Abraxane which is a
20  nanoparticle colloidal composition of protein-stabilized paclitaxel that is
reconstituted in saline.
Typically, the Taxol® analogs used herein are represented by Structural
Formula (XXVII) or (XXVIII): )



(XXVl'). Doubl e bonds have been omtted fromthe cycl ohexane rings in the
ta- Lane skel eton 5represented by Structural Fornmula ()CXV1). The basic

t axane skel eton can include zero ortne double bond in one or both

cyel ohexane rings, as indicated in Figures 3- 23 and Structural Fornul as
(XXVI'1) and (XXVI11) below. A nunber of atons have al so been omtted from
Structural Forrmula (XXVlI) to indicate sites in which structural variation
commonl y oeaeovs/oawmng t axol anal ogs. For exanple, 10 sulzgtud0i7i008379n t he

t axane skeleton with sinply an oxygen atom i ndi cates that hydroxyl, acyl,
al koxy or another oxygen-bearing substituent is commonly found at the site.
These and ot her substitUions on the taxane skel eton can be nmade w t hout
‘rising the ability to enhance and.stabili e mcrdtubule formation. Thus,
the term "Taxol analog" is defined herein to inean a conpound which has the
basi ¢ taxane 15 skel eton and whi ch pronotes m crotubul e formation. Taxol (r)
Bl | oi d&l conposition to

itell to deliver the drug

inprove the infusion.time and to elirninaye t
wi th Crenmophor which causes hypersensiti onS i ARmone patients. An
exanpl e of a Taxol (r) anal og forn~|eu;, i§le colloidal
conposition is Abraxane,whichpis a e col | i dal conposition of

protei n-stabilizd paclfitaxell|that ed iAsaline.
Typically, the ol (t). anal dgs used herejp—are Ee ed by Structura
or '

For mul a { X0W, T W008924393PCE/ Us2id /018378 - 100-
(ocvil). 1I5(XXVIT1) . H Rh2 i g a c@weﬁ>alk9$ﬁgrpup, a substituted
| ower al kyl group, a phenydr,group, a sﬂbstituteg>pnggyl group, -SRI %
-NI--1R19 or -ORB.. "I1t)] is a lower alkyl group, a substituted | ower
al kyl group, an aryl group or a substituted ar group. 20R12 is -H, -0OH,

| oner al kyl, substituted |ower alkyl, |ower al koxY, substituted |ower

al koxy, -0-C(0)-(lower alkyl), -0-C(0)-(substituted omemn.al kyl ),
-0-CH2-0- (l ower al kyl) -S-CH2-0-(lower alkyl). Ri3is -H -CH3, or, taken
together.wth R14, -CH2-. R14 is -H -OH |ower al koxy, -0-C(0)-(lower

al kyl ), gubstituted | ower
yh) Ri2 2 Ry4
Rz
0 Rqy o]
v QO
Rio” N { o% .
6R21 R‘IB B R-";
. . a O ’
15 XVIID.

R¢ is a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
substituted phenyl group, -SRjs, ~-NHR 5 or -ORys.
Ri11 is a lower alkyl group, a s%:stituted lower alkyl group, an aryl group or a
substituted aryl group. R
20 Rz is -H, -OH, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, -O-C(O)-(lower alkyl), -O-C(O)-(substituted lower alkyl),
-0-CHz-O-~(lower alkyl) -S-CHz-O-(lower alkyl).
Ry3 is -H, -CHs, or, taken together with R4, -CHs-.
Ry4 is -H, -OH, lower alkoxy, -O-C{O)-(lower alkyl), substituted lower
25  alkoxy, -Q-C(O)-(substituted lower alkyl), -O-CH3-O-P(0O)(OH),, -O-CH;-O-(lower
alkyl), -O-CHz-S-(lower alkyl) or, taken together with Ryg, a double bond.



25al koxy, -0-C(0)-(substituted | ower alkyl), -0-CH2-0-P(0)(CH)2,
-0-CH2-0-(l ower al kyl), -0-OH2-S-(lower al kyl) or, taken together w th R20,
a doubl e bond. WD 2008/ 024303PCT/ 1182007/ 018378 R16 -H, |ower acyl,
| ower al kyl, substituted |ower al kyl, al koxynethyl, alkthiomnethyl,
-0C(0)-0(l ower alkyl), -0C(0)-0O(substituted | ower alkyl), -0C(0)-NHIower
al kyl) or -0C(0)-NH(substituted lower alkyl). RI6 is phenyl or substituted

phenyl . S5R%/ dusombds | ower acyl, substituted |ower acyl p %h}ﬁ
substituted, lower alkyl, (Iower alkoxy)nmnmethyl or (I owe I onet hyl .

Rig -H -CH3 or taken together with R1l7 and the carbon atoms to whi ch R17
and R18 are bonded, a five or six nenbered a non-aronatic heterocyclic
ring. RR9 is a lower alkyl group, a substituted |ower alkyl group, a phenyl
group, a 1lOsubstituted phenyl group. R20-}%--f| ora hal ogen. 12:21 is
-H, lower alkyl, substituted | ower alkyl, |ower acyl or substituted |ower
acyl . Preferabl leg-lH?, 1y |ed z&iyl eswemﬁ_,ﬂdmmmm&ld IEﬂéﬂmkﬂ&IkQS){héthyland (XXVIITT)

are l15defined as f o heny uI 0X

S Cl12- u-fﬂc(ﬂt‘i T?‘ &%1%54 alkyfy, C#Qﬂﬁé tmtﬁgm(%%?@;

E41 )CH(Ol lS()G(O}?HEﬁ&@FBMI)QTrP@G@@PNH{Wﬂﬁmd l,orfbﬂfﬂkﬂxl)i s phenyl,

CH3) 2CHCH2 2-fura clo para-toluyl; R12 is -H - OH,

CH3CD- or -(C112F9% %‘P’B%ls}l‘f‘%l%‘ﬁgéh?f’é’{net hyl, or, R13 and R14, taken
toget hers are - CRRyis'-H2(Hld abl, suistit€ddASekBacyt, lo®bPalRylPéibstifdidd? o5 s
CH3C0-; R16 j.s t aken t.ogether, are

, |- RL7 -H - R17
-0-00-0-: ajk}'1=%§’%§nﬁ°§3]’7ﬁ’ftﬁﬁz‘8rq°¥e¥ ﬁkgﬁg“?!ne%ld R3 is -H -
- C(0) - CHBYr., ( C1- 12)4.34,CHB; @, takéDogétabiAyitd RGHSd mé:éé})aoxcktzn@rlé Glﬂ)ch@QQi

0) - CH2- 0- CH H2) - CONH2, -0- - CHP
S((oi 0- C(Of* C@é@@%m&'}l a)ﬁxe?aﬁlélné‘in%ﬁﬁ%ﬁ %ﬂ"%a{?f%ﬁ%? Héo%’BHﬂEBg-to or be

pendent from a pm@; rRcewet gial] proag.cepbahlird POk HHelp, aphényl group, a
pol yacry | e of a polymer of this type is shown in Figure

{J exagg
24. The'Yer it SV&‘% F}P)‘W "8By", as it is used herein, includes such

pol ymers. 30In S(N}Elseﬂbﬁdzlwge& Taxol (r) anal ogs have a taxane skel eton
represented by Struct er Taxol (r)

anal ogs that have?t ﬁeﬁ{' g% @eﬁugf‘tgﬁtﬂgﬁ% "’ﬁﬁ'qéf’?”ﬁﬁ?‘fﬂlgf S‘fb&??ﬁfﬂ%a XXl X can

have vari ou$ower acyl.
Preferably, the variables in Strhctl.lral Formulas (XXVII) and (XXVTII)} are
15  defined as follows: Ryo is phenyl, fert-butoxy, ~S-CHz-CH-(CHy),, -S-CH(CHs)s, -S-
" (CHy)sCHs, -O-CH(CHy)s, -NH-CH(CHs)s, ~CH=C(CHj); or para-chlorophenyl;

Rj;is phenyl, (CH3),CHCH,~, -2-furanyl, cyclopropyl or para-toluyl; Rz is -H, -
OH, CHCO- or -(CH,)»~-N-morpholino; R;3 is methyl, or, R)3 and R4, taken
together, are -CH;-;

20 Rys is -H, -CH,SCH; or -CH;-0-P(O)(OH)z; Rys is CH;CO-;

Ris is phenyl; Ry7 -H, or, R;7 and Rs, taken together, are -O-CO-0-;

Rz is -H; Rap is -H or -F; and R is -H, ~C(Q)-CHBr-(CHz),3-CHj or
-C(0)-(CH3)4-CHa: -C(O)-CH,-CH(OH)-COOH,
-C(0)-CH»-0-C(0)-CH,CH(INH;)-CONHo;, -C(0)-CH;-0--CH,CH;OCH; or

25 -C(0)-0-C(0)-CH,CHs. |

A Taxol® analog can also be bonded to or be pendent from a
pharmaceutically acceptable polymer,“;uch as a polyacrylamide. One example of a
polymer of this type is shown in Figure 24, The term “Taxol® analog”, as it is used
herein, includes such polymers.

30 In some embodiments, Taxol® analogs have a taxane skeleton represented
by Structural Formula XXIX, wherein Z is O, S, or NR Taxol® analogs that have

the taxane skeleton shown in Structural Formula XXIX can have various



WD 2008/ 024303PCT/ US2007/ 018378 -102- substituents attached to the taxane
skel eton and can have a double bond in zero, one or both of the cycl ohexane
rings as shown, for exanple in Figures 3-23. 5(XOCl X) Vari ous

Taxol (r) anal ogs and Taxol (r) fornul ations are described in Hennenfent et
al . (2006) Annals of Oncology 17:735-749; G adishar (2006) Expert Opin.

Phar macother. 7(8):1041-53; Attard et al. (2006) Path& Biol 54(2):72-84,
10St r aubi mgetoog24ad3. (2005) Met hods Enzynol . 391: 97- 11 %cThefsohiche et al .
(2003) din Pharmacokinet. 42(7):665-85; and Nuijen et al. (2001) Invest
New Drugs. 19(2):143-53, the entire teachings of,which are incorporated
herein by reference. . In sone enbodi nents, the invention provides a nethod
for treating or inhibiting angi ogenesis iQF? subj ect in need thereof,
conprising adm nistering to the . 15subjéct®an effective amount of a
conmpound represented by fornula (1) through (XVI) and Table |. As used
herei n, t he stestifyentsaiiachri e dhestaxansf skeletanoang den hdegre doalile bprdinesw, ohe
generating nRewHfl 296k yﬁ?&%kéﬂéﬁsgts'aﬁﬂﬁn,%r &, ginﬁgg}egg_ esis is invol ved
wi th or associated w t'"h- nmany di seases or condi t'ions, "I ncludi ng, but not
limted to: cancer; ocul ar neovascul ar .di sease; age-rel ated nmacul ar
degeneration; . 20di abetic retinopath i nopathy of prematurity; corneal
graft rejection; neovasCul ar gl aucopfl G | bropl asi as; epidemc
kerat oconjunctivitis; Vitamn A defqy . | ens overwear, atopic
keratitis; superior linbic kerdtitis;Npterygijumkeratitis sicca; sjogrens;
acne rosacea; warts; eczema; phyl ectenul osi phiA1s; Mycobacteria
infections; |ipid degenerationxcheni¢al I , bycteryal 25ul cers; fungal
ul cers; Herpes sinplex infections er pes zoster iRfeCtions; protozoan

i nfectiops; Kaposi's sarconsg; Nborenulce¢¢§58rrien's mar gi nal degenerati on
mar i gi naf keratol ysis; rheunatoi.d arthri 7r/system ¢ | upus; polyarteritis;
trauma; Wegener's sarcoidosis; scleritis;.Stevens-Johnson di sease;

penphi goi d; radi : I .on;.. di tic

Fet nopat hy:  macal S g enay deloss 2 e/ B b b a8 0 376 - 103-

si ckl e cel | Hmamignt gat-d300h) 4eyphidf i(nroipge LHG3 Tt hiorradibas208entpPriget ' s

di sease; veig,;hc I 0N r GGl USLON. i t; I disease;

chron o uvel 0 B LB A 104053 %*2%‘%?52%?‘%%21@&@%?&2@2;

syst enmi ¢0| upuirrubingehes mhi(86053 Matbedsrionambdy 381 :OprldnTen Uiy et Ba2093) @irsease;

Behcets dis R ect apS | et ni b hilitis;, presuned

ocul ar histop g’gﬁ%&sklt"ge? %g?tsﬁés\sa{g?’ Sagggg: ;IJ%%{O%i gﬁtl)g{nivgﬁ F}? 'Edfs)bmgg .
19(2):143-53, the entire teachings ofuwhi_ch are incorporated herein by reference.

In some embodiments, the iriv?qtion provides a method for treating or
inhibiting angiogenesis in a subject 1n need thereof, compriéing administering to the
. 15 subject an effective amc‘:unt of a compound represented by formula (I) through
(XVI) and Table 1. Asused herein, the term “angiogenesis” refers to a fundamental-
process of generating new blood vessels in tissues or organs., Angiogenesis is
involved with or associated with many diseases or conditions, including, but not
limited to: cancer; ocular neovascular disease; age-related macular degenération;

20  diabetic retinopathy, retinopathy of prematurity; corneal graft rejection; neovascular
glancoma; retrolental fibroplasias; epidemic keratoconjunctivitis; Vitamin A
deficiency; contact lens overwear; atopic keratitis; superior limbic keratitis;
pterygium keratitis sicca; sjogren;s; acne rosacea; warts; eczema; phylectenulosis;
syphilis; Mycobacteria infections; lipid degeneration; chemical bumns; bacterial

25  ulcers; fungal ulcers; Herpes simplex infections; Herpes zoster infections; protozoan
infections; Kaposi's sarcoma; Mo;:)rcn!;s' ulcer; Terrien's marginal degeneration;.
mariginal keratolysis; theumatoid arﬂﬁiﬁs; systemic lupus; polyarteritis; traumna;
Wegener's sarcoidosis; scleritis; Stevens-Johnson disease; pemphigoid; radial

keratotomy; comneal graph rejection; diabetic retinopathy; macular degeneration;



Stargardfs di sease; pars planitis; chronic retinal detachnent;

hypervi scosity rim::1 syndrones; toxoplasnosis; trauma and post-| aser
conplications; diseases associated with rubeosis (neovascul ariation of the
angl e); diseases caused by the abnormal proliferation of fibrovascular or
fibrous tissue including all fornms of proliferative 10vitreoretinopathy;
rheumatoid arthritis; osteoarthritis; ulcerative colitis; Cohn's disease;
Bar t onel | v ®ps/atibsr oscl erosi s; Gsl er - Weber - Rendu di se@sgushmr/enszisar y
henorrhagi ¢ tel angi ectasi a; pul nonary hemangi Ornatosi s; pre-ecl anpsi a;
endornetriosis; fibrosis of the Iiver and of the kidney; devel opnental
abnormalities (organogenesis); skin disclolorations (e.g., hemangi ong,
nevus flamreus, or nevus 15sinpl ex); wound,healing; hypertrophlc scars,
i.e., keloids; wound granul ation; vascul ar adhesi ons; cat scratch di sease
(Rochele nlnalla qU|ntosa) ul cers (Helicobacter pylor

ker at oconj urseckiagetli anemia; warcpid sxphilis pradoranthorgs sleetyél,m,é’peﬂlsglﬁeh@pat itis;
tonsilliti Sweﬁlb(%%hfs%m ER ok Bisioh ALa¥ mm&w&%& | irorf QNG Ts;
bronchiolitis; pneunonia; _interstitial pulmonary fibrosis; nonary edens;
neur oder ni t iraycopactsxig! igfeetiaris; Lyme's #we@qedssétﬁr@ﬁgm ﬁryﬂ:@weﬁ*etrﬁmwﬁw

gl oner ul onepfbidd Surigafhiel td'ls%asé RhAIRIseLsE; ROSIANEEALL AR g8St T uct i on;
t hr onboenbol | ¢ di seade; and Buerger's di sease. Antl-anglogene5|s can be
denonst r at e¢hpipidifis Presumsd Genlarmisteplasmesis; BRrstls isgasepmynpiaapptic Biich as the
met hod descrgchedrdhenglile! ]%EIEFEBRiseé}:rgn@'?gm]apde her® WUpRESNRBSHS agents that
can be co-adm ni stered w he conpqgnds 250t e I nvéntion 1'ncl.ude

Dal t epari n, sSudrapies;, top@lagusis; Gore and 9ewtlpger mmpllmlphatdesea@emsaomm de,
LY317615 (E ol ate),
LYGLICLY. | ERATDLAMS. g Py 3L RORE b SEDURLE LSO T Ul Shihio| L),
Bay 43- 9006 RrSiferationiob fiboaspsenenor fwr0®81sswnv@l¢mzmllzfggsmf grobifesatami b) |

51) 112480( Sl’mﬂrédrgﬁ& clv{zf}ﬁ')m M@ S xtlszggé%ﬂve g’cﬁltﬁT&'o}xﬁ% EMD

121974 (Cilenigti de l'ecoxi b, Angiostatin, statin, Regranex,

Apl'i graf , Pa@hﬁ*qas@a)B@rton@l&swsaet}!érrqswe@swcOalter-W#bsnﬁ@nﬁu dqsawxher@chﬁ@nopru |

aspirin, Vi tamgaH c‘%&%%gétaslé JIABLAS helndhSloHarRRd re'-é&la%ﬂs?i on al faza,
M nocycl i ne, coppe 0081 024303PCT/ US2007/ 018378 - 104- Ia,lé’)eptl de

cont ai ni ng dMEemEwigsis; fibresistof sTaVivesymmh obthe pidnsist davelopmsaial apnormalities

Trypt ophanyl
AIPEDR A O e Bl B o  ane

their addl oWPleahé“’qnﬁlﬁthP%thé'PEQAﬂhle§%s Heér éelpids; plougé AranHigtionr " prevent "

nmeans t hat t\%mﬁm%él&‘ik @At Q&aﬁ&?&x‘s’eésé(ﬁ&ﬁl@le‘d:ﬁeﬁiay uﬁrﬁoia?%l&erwﬂe” treated
with the con&eunds of i nvention than w t hout treatrrent Wi th the

conpounds of h@ohaﬁvénvio@a kezatgconjunctivitiss gingintis gopiodvmtal 4ivess: cmtiss | ess

likely), SUO& Qi%tld@?éﬁsllﬁhs %@éﬁ%ﬁTrl'n%sofa.ryh@msb{rﬁélﬁ'ihsoforcfn%ﬁllt'i&* BE&ioli; such,
t he di scl osed treatrrents will reduce’ the 1ikelihood for recurrence of the

10condi ti on WU@PE@aWIFWI%@UEIPmﬂbTOSfSBPUImOMIY edema; neurodermitis;
20  thyroiditis; thyroid enlargement; cndometrxosls, glomerulonephntls gastritis;

inflammatory bone and cartilage destruction; thrornboembolic disease; and Buerger's
disease, Anti-angiogenesis can be demonstrated by any method known to those

skilled in the art, such as the method described herein in Examples 9 and 10,

Anti—a.ngiogenésis agents that can be co-administered with the compounds
25 of the invention include Dalteparin, Suramin, ABT-510, Combretastatin A4
Phosphate, Lenalidomide, LY317615 (Enzastaurin), Soy Isoflavone (Genistein; Soy
Protein Isolate), Thalidomide, AMG-706, Anti-VEGF Antibody (Bevacizumab;
Avastin™) A7ZDD2171, Bay 43-9006 (Sorafenib tosylate), PI-88, PTK787/ZK
222584 (Vatalanib), SU11248 (Sunitinib malate), VEGF-Trap, XL184, ZD6474,
30 ATN-161, EMD 121974 (Cilenigtide), Celecoxib, Angiostatin, Endostatin,
Regranex, Apligraf, Paclitaxel, tetracyclines, clarithromyci.n, lasix, captopril, aspirin,

Vitamin D3 analogs, retinoids, Imiquomod, Interferon alfa2a, Minocycline, copper



The conpounds of the invention can be prepared by according to the schenes
or by any nethod. known to those in the art. Schene 1: -105-

bel ow
XTHFHI
NNdo.

1J1
N

DCM or

[NHHN 7?2, .. ON ' Alternative Methodl[03 (partial) RSSR Is

RIRL (A)

WO 2008/024303 PCT/US2007/018378

io

-104-

peptide containing dreséings, LucentisTM, ATG002, Pegaptanib Sodium,
Tryptophanyl-tRNA synthetase, squalamine lactate, anecortave aceta;ce, AdPEDF,
AG-013958, ISM6427, TG100801, Veglin, ascorbic acid ethers (and their analogs),
and.Pamidronate. '

As used herein, “preventing” or “prevent” means that the condition or
disease is less likely to recur when treated witﬁ the compounds of the invention than
without treatment with the compounds of the invention (e.g., at least.10%, 20%,
30% 40% or 50% less likely), such as.partial prevc_zntiori or inhibition of recurrence.
As such, the disclosed treatments will reduce the likelihood for recurrence of the
condition or disease to be treated. v -

The compounds of the inventi':)ﬁ can be prepared by according to the

schemes below or by any method known to those in the art.

Scheme I



WD 2008/ 024303PCT/ US2007/ 018378 - 106- Conmpounds of Formula A in

Schene | can be prepared according to U S Patent No. 6,800,660, U. S Patent
No 6,762,204, or U S. Patent No. 6,825,235, which are incorporated by
reference herein in their entirety, or by any method known to those in the

art. 5Schene I1: al kyl ati ngSH2N ryal kyl ati ng A. RSHagent R NagentR N NHO
"jJscc.N MeOH R Oor RCN R NI R Schene I11:
WO 2008024303 PCT/US2007/018378
-105-
0 0 ' Q o)
NH»
M -—’-DCM ~ /U\/”\
X =ClorOPh NH HN
R/ R

Lawesson't or )l\/“\ R!COCI
e HN NH

P,Ss | i DIEA, DMAP, DCM
NH HN
/- \'R
R
R
Y \N \ P \K
H _ H
. 1
. ) TO) (partial
Altemative Method I t ]-(p )

Y ~ Juj\ ~ \{
T 0 0 T /;wesson'sor
. e PS5
s . 8
YN\ )J\/u\ /N\K _
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R1



Schene V. WD 2008/ 024303PCTI US20071018378 NCCN NCCN it -0- CN it = ar
ring or RRSIiP3 p- Rk- 0 0\ Ne...... ".61 INC -,,..... CN -OP-CH2142 R | _
OPCI5 | pool NCCNCINC. ........ ,..CN R EOL ----- WRC G RT ,CN C12
Schene V:
WO 2008/024303 PCT/US2007/018378
-106-
Compounds of Formula A in Scheme I can be prepared according to U.S
Patent No. 6,800,660, U.S. Patent No, 6,762,204, or U.S. Patent No. 6,825,235,
" which are incorporated by reference herein in their entirety, or by any method
known to those in the art.
5. Scheme II:
5 alkylating s = 5 alkylating s
—_— N N
R San | agent R/"\s/ — RJLH/// gt R/J%N///
— hydrazine
[H¥] NH HN—=N o
2N L — N
R MeOH R N0~ orBriCN R/L\"' N/ hydrazine =N
U
~o | =N o NG
Jo PG
R O N
LY / X
AR A < R"JLcu
TN
..... : h;-/H '
e 0.}
Scheme III:
& R"SO,C1 o PCl; a 1) hydrazine
RN, — R/u\ﬁ’mﬁ" POCT, of RAN’SDZR" » ©
SO g R )LCI grmrmeassnsmmaaas
. : ,R‘I
! o=g.
T M
PRI
o] i o
(] NH RYSOLCT ~50R! R.'JLN-NHZ --------------------
N 2 i H
10 . w MeOH RJ\O/ R 0"

Scheme IV:

I
R



PCI3 1) hydrazine R" 0 RN O PO0O3 or SOCI2 e.g. Rci RNONR OO N -kw

R I R
T/US2007/018378
WO 2008/024303 PCT/U
-107-
NC, CN
>—< NC CN 1} hydrazine
NC CN I -
R —— 2 0
R” “cn R,)LCI
R = aryl ring or R-SiF, MeOH
chcw
L "
o oK NCIGN A:’z
RJLLG pclS / 1=c>013|
o oo
R+ »-—\-/F)» R™ "o
1
R/\YCN 2
CN
Scheme V:
o
j\ R"Lc: j‘\ j’\ PCl, ot j\ 1) hydrazine
R™ NR ROTNTTR POCLor R Y -
S50Ch .8, e s
. "
R L. R i N
R TN . R 0O i R ﬂ T
o j’\ R, -4
- o gN Y NH R')L‘m N© R
R/ —— L ;J\ L
MeOH R O R o}
5

Scheme VI:



MeOH g O Schene VI: For schemes I1-VI, a thiohydrazide, thioacid
chl oride, or another carbonyl mnetic can be used in place of the hydrazide
and acid chloride. Al kylated 5 hydrazi nes and hydrazi des can be used in

pl ace of the hydrazine or hydrazide. Carbonyrm netics can take the place of
either a carbonyl or a thiocarbOnyl group, the hydrazine mnetic from one
schene can react with the "hydrazi dophile" from another schene. Schene VII:
10 A - 1982008083089 OH RL BY Rl MyBr PCT/US2007/018378

-108- -

(o] 1) nitromethane oH
R H bage

[Q1

nitromethane :
———— . 1) hydrazine

. R LG base R NO,

LG=0OMe, C}, .

1Im, CN ete,
JOK/ NO,Cl or AgNO,
Hal
R
s Mel R
Me,S0, . NO,
K /u\/NOz \ . s & — - | _
R S5

| g S -NCz RMgX or
o RCiX

For schemes I1-VI, a thiohydrazide, thicacid chloride, or another carbonyl
mimetic can be used in place of the hydrazide and acid chloride. Alkylated
5  hydrazines and hydrazides can be used in place éf the hydrazine or hydrazide.
Carbonyl mimetics can take the piace of either a carbonyl or a thiocarbony] group,
the hydrazine mimetic from one scheme can react with the “hydrazidophile” from

another scheme,
Scheme VII:

10



Et20 / 1) CCH2COONa 2) fr B. R CSSCH2COOH C. D. E F.
RONHNH2 ~ NaOH - 110-

WO 2008/024303 PCT/US2007/018378
-109-
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(Boc)2:0 -7-Er RRNH2 RICOC1, TEA, or

Rl CO2H, DCC or

EDC (when R2 = Me)

RICOC1L 2) TFA/DCM 3) NaOH, 0 C NH2 otR 1 Lawesson's or P2S5 RI NH2 \
j. or CI\l NH2 \R2
WO 2008/024303 PCT/US2007/018378
-110-
) H (BOCHO H
N Ry N o 1) R, COC! -
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N-NITIR Ft1 1 / %0 1R? NH2 R2 / NNR PV I R2 R1200 R12 R2 NNRL //P

OOR12 R2 Scheme VIII: WO 2008/ 024303PCT/ U82007/ 018378 -112-
WO 2008/024303 PCT/US2007/018378
-111-
E.
o} OR q
\\\\P/ " or Rwo\ﬂ/\zzfomz
S SN\
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Scheme VIII:



R3 Ss\..114 R21) Ref: Hanby, 1.11.4.; HodgEs, J.C Heterocycles

1993, 35,843; Alberola, A; d al. Tetrahedron 19% 55, 6555; Braun, RU.; eta].
Og. Lett, 2001, 3, 3297 1) TEA 2) healing R R2 ANH = X -= CH2, NH, O
Schene | X: WD 2008/ 024303PCT/ US2007/ 018378 -113- R30

WO 2008/024303 PCT/US2007/018378

-112-

o )<
Ra /E o
s N._-
Y \x NH; . o) . T., .
Ry *. N s
. o % Y

R» i) Ref: Hamby, J.M.; Hodges,
J1.C. Heteroeyeles 1993, 35, 843;
Alberole, A; & al. Tetrakedron 195
55, 6555; '
Bramm, R.U,; et al. Org, Legr. 2001, 3,

3297
0 .

OR.,,
Rs . 1) TFA
s ,L / \ /"'\{ 2) heating
\ X
X
A
Y [
Rq
A=NH
X = CHy, NH, O

SY'T\X /[}\X/ITS

. Scheme IX:



X RO | ) Base 2) LiCH 3) H304 2)

RN1-12 1) Rd: Yu, S X, a al.

Quiclet-Sire, B., et al. Synlett 2003, 75.
WO 2008/024303

R4 N RRR30R2 '
Tet rahedron Lai .

EXX EDC or BOP R O
1995, 36, 6205;
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PCT/US2007/018378

-113-
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X =NH O Schene X R30R2 X Cat. 111" or P205 O A=0X=NH O
-114- Schene XL See Shene VI TA-C above. R2 R 0-

WO 2008/024303 PCT/US2007/018378

-114-

Scheme X1,

See Sheme VIIA-C above.
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NaBH3CN OR2OFt R20 . )L RNNR Dess-Martin or Swem or M02 WO
2008/ 024303PCT/ US2007/ 018378 -115- NH .......----- ,, RNRR \ R1 --=
Br, OWs, Ols, etc. Base

WO 2008/024303 PCT/US2007/018378

-115-
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C.
NH . \///
R N/ \Ra .
\R1 NaBH3CN .

0 Ry o] R 0
/H\ | “ | /'.K MCPBA
NN —

Scheme XII.



OR20R3R20 Il Rhl 1I1R OR20R2 Il RN OR2 0%2 ":" N RN Schenme Xl I.
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WO 2008/024303 PCT/US2007/018378
-116-
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3) activatedacid acid3) [ OONNRR C -117- LGRN X NH JCC
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1949, (32), 1584-1590.
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The entire teachings of each of the references cited in the above schemes are
incorporated herein by reference.
The present invention is illustrated by the following examples, which are not

intended to be limiting in any way.

EXEMPLIFICATION

Example 1: Compounds o.f the Invention Enhance the Anti-Cancer Activity of
Anti-cancer Agents in vivo

A. General Procedure of in vivo Anti-Tumor Study

The in vivo anti-cancer enhancing effect of novel compounds are assessed in
tumor bearing mice using the tumor growth inhibition assay. Tumor cells are
implanted by injection of a tumor cell suspension subcutaneously in the flank ofa
mouse. Treatment of the tumor with a compound of the invention and another anti-
cancer agent (e.g., paclitaxel, which will be used hereinafter by way of example) is
begun after the tumor had been established (volume was about 100-mm®). The
animals are then started-on a multiple injection schedule where the compound and

paclitaxel are given by I'V route of administration. Tumors are measured two times



s U71 Igqi R not = The entire teachings of each of the
references cited in the above scheines are 5incorporated herein by

r ef er ence. The present invention is illustrated by the foll ow ng
exanPl es, which are not intended to be limting in any way. 10

EXEMPLI FI CATI ON Exanpl e 1: Conmpounds of the Invention Enhance the
Anti-Cancer Activity of Anti-cancer Agents in vivo A General Procedure of
i n vivo AMO 20P8/p3803St udy 15The in vivo anti-cancer enh®€dyusgos1ssty of
novel conpounds are assessed in tunor bearing mce using the tunor growth
I nhibition assay. Tunor cells are inplanted by injection of a tunor cell
suspensi on subcutaneously in the flank of,a. nouse. Treatnment of the tunor
with a conpQund of the invention and anot h(je% anti cancer agent (e.g., -
paclitaxel, which will be used herei naf t et )y way of exanple) is 20 begun
after the tunor had been established (volunme was about 100 nMmB). The

ani mal s ar e a Wesk. dhwaistgettic coursa ofithlis assdye aninjadcare oronstotreldisdile fohegrd dfhe

conmpound an it axel iV by IV route of administration. Tunors are
measur ed t\/\gm?‘?‘ﬁlég“c%%‘%%@/‘%‘i‘é@?%/ US2007/ 018378 -11 8- a week. During
the course of this assay, aninmals are nonitored daily for signs of toxicity

I ncl udi ng body \Aeljt!)ght Il’r;@/ges § Procedure 5A supplenented nedia is prepared
from 50% DVEM Dul becco odlufl ed Eagl e Medium (H gh & ucose), 50% RPM 1640,

i t % FBS/ Bet al BovhsepiBeneamed bhedia id prapatedStand 5 0%t BMBN/TFRilbdceo didifiddo
L- G ut am ne, g4 PeliGl), [iidn b EeRLP B84 BpMI 1640, 10% FBS/Fetal Bovine Serum
(Hybridoma Tested; Sterile Filtered), 1% L-Glutamine, 1% Penicillin-Streptomycin,
1% MEM Sodium Pyruvate and 1% MEM Non-Essential Amino Acids. FBS is
obtained from Sigma Chemical Co. daild other ingredients are obtained from
10 Invitrogen Life Technologies, USA). The supplemental Media is warmed to 37°C.
and S0 mL of media is added to a 175 cm? tissue culture flask.

The cells used in the assay are MD.A-435 Human Breast Carcinoma from the
American Type Culture Collection. 1 vial of MDA-435 cells from the liquid
nitrogen frozen cell stock is removed. The frozen vial of cells is immediately placed

15  into a 37°C. water bath and gently swirled until thawed. The freeze-vial is wiped ‘
with 70% ethanol and cells are immediately pipetted into the 175 cm?” tissue culture -
flask containing supplemented media. The cells are incubated overnight and the
media is removed and replaced with fresh supplemented media the next day. The

flask is incubated until flask became about 90% cojnﬂuent. This generally takes

20  anywhere from 5-7 days. .

The flask is washed with 10 ml of sterile room temperature phosphate
buffered saline (PBS). The cells are tr{ipsinized by adding 5 ml of warmed Trypsin-
EDTA (Invitrogen) to the flask of cells. The cells are then incubated for 2-3 minutes
at 37°C until cells begin to detach from the surface of the flask. An equal volume of

25  supplemented media (5 ml) is added fo the flask. All the cellé are collected into 50
ml tube, and centrifuged at 1000 RPM for 5 minutes at 20°C. The supernatant is
aspirated and the cell pellet is resuspended in 10 ml of supplemented media and the
cells are counted. 1-3 million cells/flask are seeded into 5-7 tissue culture flasks
(175 cm?). Each flask should contain 50 ml of supplemented media. The ftasks are

30  incubated until about 90% confluent. The passaging of the cells is repeated until
enough cells have been grown for tumor implantation.

The above procedure for trypsinizing and centrifuging the cells are followed.

The supernatant is aspirated and the cell pellet is resuspended in 10 ml of sterile PBS



1% MEM Sodi um Pyruvate and 1% MEM Non- Essential Am no Acids..FBS is

obtai ned from Signma Chem cal Co.: and 'other ingredients are obtained from
10 I nvitrogen Life Technol ogi es, USA). The supplenental Media is warned to
37C. and 50 nL of nedia is added to a 175 cnR tissue culture fl ask.

The cells used in the assay are NMDA-435 Human Breast Carcinoma fromthe
Anmerican Type Culture Collection.1 vial of MDA-435 cells fromthe liquid

ni trogen woowesitealdl stock is renmoved. The frozen vi al PET/US2I0F/81838

i medi ately placed 15into a 37C. water bath and gently swirled until

t hawed. The freeze-vial is wiped with 70% et hanol and cells are i mediately
pi petted into the 175 cnR tissue.culture flask containing supplenented
media. The cells are incubated overnight and the nedia is renoved and
replaced with fresh suppl enmented nedi a t ik %ext day. The flask is incubated
until flask becane about 90% confluent. This generally takes 20 anywhere
from 5-7 daysd the cells areTdoenfel aEke ¢edls wresdenttifupddantiGhen regfispBhéad wigh r oom

t enper at ur e _phosphat e; buf f ere line. (PBS). .The cells ar Sinized b
ot ng 5 BPSRARREK SEhtle DS DFl ok of Fotfest Rirsber Gt DR BEA RS Y e
cell's are thenoi inqidaakthsh, flatheea3e of M eL34 1WA lliod cdllseed hspheigd witho det ach

my is added OB phucHiRES B Trd Revabfricr i it e AR F RS i tine, and

centri f uged SahildQOEIBRMOflanl/monsdiut es at 20C. The supernatant is aspirated

and the cell pellet is.resuspended in 10 of ppl nted nmedia and the
cells are counte .ICT-@Dﬁf P‘I"fslﬁ)na%@ P&epljf?ﬁnbgﬂeszg'g'g%ﬁéﬁoﬁ?%ngﬁ‘7 tissue
cul ture fl askmepdldmre ):CDERGIBRI, agk: 68 oudcls. Ciatmice afallviwedad acdlippieenent ed
medi a. The flaiks ar e %Oitﬂcugat ed qgintil about%\_gﬂg% confluent. The passagi ng
of the cel | % 5™PEhREPY DRif PFREHYTGR 2R SFPLIMRENE MBI St own for t unor
i npl ant ati on. Implanfhienal cveeMIr 0488 tingorfoetl stispepsionizgamgradigdntoahd ri f ugi ng

the cell,g are fol l.owed. e supernatant, i s aspif.at and.the cell. pellet is
Fosuspenlled TG RIEG oL PG FHARAR st BeBb S Bt bG e |1 1o
and the cel I\&n‘aailelbdmuiﬁattdiscéfhefdﬁlIh@lﬁ%.l"ﬁlfﬁﬁlﬁteﬂli;fai:mjﬁdalaﬂdﬂ fubesmanezsisiypended
w th appropr.jat L une, of. sterile,PBS for i.njection of.correct nber of
cells neededmggﬁe %égh%?y }Oﬁ%tiegrll geirégnfq‘far? I?Iﬁé)fg{é"s%dg eﬁ/ﬂiAt-hﬁégl,Cﬁﬁ)ﬁﬁr#'lel l'ion
cell s are susperagelvid bori2) Bndrtheals fahers (femBBS trdllianNDal-4 350t nt 0.4t | on of

50 million cells/m Lpcorder to inj m |.Ii on,.cel i 1 m /nouse.
Vce (o1 dtlsals ERS RS Rsatet M G radh e R F bt g Pistor e

nonmencl atur eypi€illy deDelbpad BR, wigke:afier Bnpleekion. The m ce are allowed to
acclimate for 1 rP(aek prior 3(0 jheir bein ed.in . an experimental ..
procedure. | npl ant AP GRASIOEHRE DR F5 B FaRSO cEr T e B g P s ™ y&ner al I y
into the 10 antitirepgradaDiMRS (dinethyl bafdade) laethEldediratidangentoatioe. THikEtock at  body
is located in,the.v l. abdom nal viscera of t L Junok_cells are

i mpl ant ed suolsuﬁltogﬁ ?&#???% nécatt%delnfagtull%%salﬁwl%%%rtbegh }qnﬁﬂtsaﬁeth? %‘ﬁ‘%erquadr ant of
t he abdonen dgsotvied. j uncture of the os coxae (pelvic-bone) and.the os

fenoris (.fenmur). 11 1ion =435.cells in 1. .m,Q rjl e

i nj ect eg%usi ng 2715]&@2 aihr?(l’\}/%s I%Egeglpé?paﬁﬂA%sjggovsﬁr%r);soﬁér:ge"iog’s ?/%i%?gl y

devel oped 2-(Bolyerksttalydogtmmpddafasadri Qihobtained fromBAPT o, $tnog#tesisl ut i ons are

prepared by dissolvi he. o) i I ur e- gr 5Qn (] -nyl

Ui Foxi de)” dPoTRe Bty bingPRRY Pl B LY s BR LB RCLARY
liquefied and became clear. 10 ml of the 100% Cremophore RH40 is aliquoted into a

conical centrifuge tube containing 40.n! ofsterile water (1:5 dilution of Cremophore
25  RI40). The 20% Cremophore RH40 s;olution is reheated until it became clear again,

and mixed by inverting the tube several times. This 20% Cremophore RH40 solution

is stored at room temperature, and was kept for up to 3 months.

Preparation of Dosing Solution for Compound Administration: The

compound stock solution is diluted 1:10 with 20% Cremophore R¥H40: 1) 2.0 ml of
30 10 mg/m! dosing solution.of a compound of the invention is prepared by diluting

100 mg/ml Compound Stock solution with 1.8 ml of 20% Cremophore RH40 water

solution; and 2) a dosing solqtion comprising 2.0 ml of 1 mg/ml of Paclitaxel

(obtained from Sigma Chemical Co.) and 5 mg/ml of Compound (1) is obtained by



solution in DVSO is sonicated in an ultrasonic water bath until all the
powder dissolved. 20The Formul ation Solvent is prepared as follows: 20% of
Crenophore RH40 (Pol yoxyl 40 Hydrogenated Castor Q| obtai ned from BASF
corp.) in water is prepared by first heating 100% Crenophore RH40 in a

wat er bath at 50-600C until it liquefied and becane clear. 10 ml of the
100% Cr enophore RH40 is aliquoted into a conical centrifuge tube containing
40,0 of , sPEH108I%Ber (1:5 dilution of Crenpphore 25 RTEARS20074E3H0os
Crermphore RH40 solution is reheated until it becane clear again, and m xed
by inverting the tube several tines. This 20% Crerqophore RH40 solution is
stored at roomtenperature, and was kept for up to 3 nonths. Preparation of
Dosi ng Sol ution for Conpound Adm ni stratlﬁ ¢. The compound stock solution is
diluted 1:10 with 20% Crenophore RI-140: ? 2.0 M of 3010 ng/nl dosing

sol ution.of a_ conpound of the invention is ared by diluting 100 ng/m
Conpound St dekirgby-impled agopmporng offhediiventiop %Mﬁ@ FHGK&0utan (hmafmig endit i on;

and 2) a dosg, mamlpuémmlmuswmo&tﬂnme ﬁxfg/rﬁl)'ﬁﬂémmﬁ‘rflg Bﬁﬁhlsta &t
(obtained from Si gma Cheni cal : ng I mpound (1) Is -obtained
& Hea

by -120- m%%ﬁ&rﬂn@we BH4R %?Fpi?l}ﬁ@noTh |fPﬁn%L§?qubf‘?r si@igock sol uti on
(50 nmg/n) mtfbnlwmm% DRASO! { 9% SreEidrs RELK 5817084 Qhtet 10 no(nl) and

di luting vvlth 1.8 of 20A)Cremaphore RH40 wat er solution. The final
f or nul ati’on for t“ﬁ%ela@%nméowpa@eﬁna\é@lwmomswfg@m Ereliem hoiniecdd0 and

72% wat er . 5}&5@}1&&@%@%&5&&%&%@ MISIA M3l iR an Grdhkt filladr eRELR1dTd1&9) 1S
injected intravenously into the mce bearing MDA-435 human breast tunor.
The table be?hmvss'imalébﬁ%l%‘aﬂocﬂom ng protocol Goup Conpounds Dosed 1
Vehi cl e .onl yGZ,/3ac b@l)ﬁ hutc® DEKJ) 3 Compound—of e fnvention (SO—thr/ kg)
4 Paclitaxel (5 My/ Kk nd Conpound of fhe invention (25 ng/kg) 5

Paclitaxel (b ng/kg Valrimle(f;n'lh)ound of the invention (50 ng/kg)
2 Paclitaxel (5 mg/kg)

3 Compound of the invention (50 mg/kg)
4 Paclitaxel (5 mg/kg) and Compound of the invention (25 mg/kg)
5

Paclitaxel (5 mg/kg) and Compound of the invention (50 mg/kg)
;E'Fj:‘?“-‘ CHEES

10  Results .
The compounds of the invention are expected to significantly enhance anti-

tumor activity of Paclitaxel without increasing toxicity.

Examples 2-6 .

15 Heat shock proteins (Hsp) are induced under a variety of stress conditions
and bind to other proteins to prevent their denaturation. Hsps can i:rotect the cell
from apoptotic death. Agents that induce the production of Hsp70 can have
‘protectiva activity against a wide range of insults, and may have particular utility in
neurological disorders. The neuroprotectant activity of Hsp70 inducing compounds

20  of'the invention can be assessed ina variety of animal neurological disease models.
Specifically, animal models of stroké,"%niydtrophic lateral sclerosis, Huntington’s
disease, Parkinson’s disease, and Alzheimer’s disease are appropriate settings for

testing efficacy. Some example animal models are provided below.

25  Example 2: Cerebral Ischemia (Stroke)
The benefit of the disclosed treatment with Hsp70 inducing compounds of

the invention can be assessed in rodent models of stroke. For example the stroke



10Resul ts The conpounds of the invention are expected to
significantly enhance antitunor activity of Paclitaxel w thout increasing
toxicity. Exanples 2-6 15Heat shock proteins (Hsp) axe induced under a
variety of stress conditions and bind to other proteins to prevent their
denaturation. lisps can protect the cell from apoptotic death. Agents that
i nduce the production of Hsp70 can have .protective activity against a w de
range of MWs2I08/8243@nd may have particular utility in nedrasogiroadsrs

di sorders. The neuroprotectant activity of Hsp70 inducing conpounds 20of
the invention can be assessed in a variety of animal neurol ogi cal disease
nodel s. Specifically, animl nodels of strokanmyQrophic I ateral sclerosis,
Huntington's disease, Parkinson's disease and Al zhei ner' s di sease are
appropriate settings for testi ng effi cacyi ISone exanpl e ani mal nodel s are
provi ded bel ow. 25 Exanple 2: Cerebral Ischem a (Stroke) The benefit
of the di schoskildéscabédiinilonal & dHS(D,Bﬁ)gei, Mp%mmnn(d}arﬁﬁn tshearidnvent i on

can be assessed in t r ok For ex | e the stroke WO
2008/ 024303%F)‘B§‘E0%7ﬁ§%)3g§"“91§‘i mi 88?”5@&8??%’&‘: ORFHgY™ et al . (Long;
El ., Wi nst erdhiedtbriy in fa8d. [S50ke 2(884-9almlan®ernﬁmsa R (1989) Reversible mddle

cerebral artery ¢l usi on V\AIh rani.ecto ats Stroke 20:84-91) can
be utilized. Rat ?ﬁ?@eéﬁéﬁﬂ@ q?)?/feﬂ'fn?cé’fl aé?’r'H’ntlﬁérﬁi“F?ﬁ@fctl on is

i nduced by Bxtr@erhhiaCvasilat odb&.&@dﬂ aK 4amyhuﬁ1m1mﬁné}r§mﬂ¥h@;51a¢dmtlﬁﬁal gl nal
suture is placed. into tc rvi cal .|nternal .car ot| rt@g?‘% and, s advanced

i nt racr ani alFy/ 193 f P ?WFVBW 15rdyangsd infragEana blgeq ey

Col | at eral hhwabe fdiddle cerebllaGed. b:gsumlaiaebrdéatﬂd%glsabchucba ﬁﬂl(iﬂit@ﬁ'u]ﬂfngtdlﬁ
external car ot| aa% y andlall xtracrﬁ ’1 br anc es hg_)gl nt er
carotid art &fire tﬁﬁ&ﬁ‘r‘?&? 8"1‘“"{l BERPEA A SHUCARA § °f fredintspa r to or

just after ZX@rdtidduety.On cdinpblieds dfftig Elbbﬂibn cEh&ediosel jﬁ&)@rhﬁ to bPfuseacppl e, 10

to 100 ht amnl tered on r ti er week,
o dai 1 Y00y TaFOEEAG Ui G e o B o, 1045 00 ek Pyl

i nt r avenous|weigheidiohiogreal et ipei Memu{réailmbypergﬂm@opﬁmW (infarction
si ze), and hi stocheni cal ning can be a zed to fi.cacy of the
conpounds. SPREEHORpLMpde %t[ %ﬁ‘?‘sgﬁ"mr’e e#ﬂd’éiﬂg’ %gn%‘é?na ﬂigroﬁﬂ&‘% n observed
by three day&ﬁaﬁh@bnal&@@gx@gs molbmlmﬂﬁbh@aewd ﬁﬁ&ﬁﬂhSﬁn@f st@iﬂﬁ:}g @nsi ngl e
adm ni stration of drug e 3. Famli al @(otr hic Lateral erosis
(ALS) The ef¥i%paRyedi %8??&8%%?&5’ 8F their8MPRYRAT iS3RFS; t‘%"?‘?’é’&’c“ﬁéﬂ? %t ALS
can be 236 Melded:hugbﬂal bben&ADA thiea dagedfted iferesion, e alodelg may coist. , Pu,
H., Chiu, Dia M .C PoI chow, C. Y., Alexander, D.D., ‘Cali endo

J., Hentatl,OfR y%ﬁﬂﬁleaﬁl.nwl,s %éjﬁ‘bg H X. (1994) Mbt Of neur on

degenerati on in mce that , express @a.human CuZn superoxi de di snmutase
T o G e 2 A ALk oo MBS B PRS0 swperoxide
t he human SCD genmmtwwmn@oemﬁsﬁﬂtwﬁwemc@fmgheymamaemaafaim tarcbeat am no
RS ML TR T TR AT T N
by 5to 6 rmmm,sDa)Iszag@, MIn, Pashow,he Yef Alegarigr, ). Dt ,ealicdd, 0., iHetati, Ag,
compounds Of t he 4[’ ‘%\‘fe él Behg, nX (1994) Motor neuron degeneration in mice that
express a human CuZn superoxlde dismutase mutation. Science 264:1772-1775).
Mutations of human CuZn superoxide dismutase (SOD) are found in patients with .
25  familial ALS. Expression of the human SOD gene containing a substitution of
glycine-to-alanine at amino acid 93 leads to motor neuron disease in transgenic
mice. As a result of motor neuron loss from the spinal cord, the mice became
paralyzed and die by 5 to 6 months of age.
' To test the efficacy of the HSp7d inducing compounds of the invention,
30 transgenic mice having the SOD1 mutation (SOD/ G%34) are treated with the
compounds, and the effect on dlseasé ;; ‘monitored. The symptorns are clinically

apparent in these animals at 2.5 to 3 months of age. Compounds can be dosed

starting at this time. The dose may be, for example, 10 to 100 mg/kg body weight



30 transgenic mce having the SOD1 nutation (SO GPM are treated with the
conpounds, and the effect on disease isnonitored. The synptons are
clinically apparent in these aninmals at 2.5 to 3 nonths of age. Conpounds
can be dosed starting at this tine. The dose nmay be, for exanple, 10 to 100
ng/ kg body wei ght WD 2008/ 024303PCT/ US2007/ 018378 -122- adm ni stered once
per week or three tinmes per week by the oral or intravenous route.

Endpoi nt swzdogram3dsunct i onal i npai rnent of notor funct iPeT/EE0MOIL378S

hi st ol ogi cal changes. The latter endpoints include histopathol ogy of brain
and spinal cord assessing degeneration of notor neurons and the appearance
of neurofilanment-rich 5inclusions in spinal notor neurons. If long-term
adm nistration is perfornmed, the inpact on npouse survival can-be
assessed... ' Exanple 4: Huntington's Di sé¥se (HD) A transgeni c nouse nodel
of HD exists, allowing the testing of Hsp70 10i nduci ng conpounds of the

i nventign f admédifteredopnce pert ek ofitheasienes @it waek HiMhegirdl rdr fitravehous route.

ot on, i Eoppy ngluos Mg SiRemon: RGeSl il

(1996) Exon chamdest ke HBegemponits inchrde dxgpepatiado £3A6E braypaat spimakatkd i ci ent to

cause a progressive neural ogi.cal phenot in_transgeni c _m.ce. l

87 203 506, sy egiserfoR 8 EoRaRR URE el Dol ARSI s uB el reriprich
A., Bate$§, Gdéhusiomdlunspink! mStdBneti@ns NiodmtermAdhinis{diBndy peifemad! el zat i on
of progressiil\j/]eaé’{[{))tncg]rml'1 def i c‘ij S i{g m'(e:e éransgeni c for the human
Huntington's AFESase warart o Paﬁzef{%usfs(% ‘ci ence 19: 3248-3257). HD is caused
by a CAG pol ygl ut arni ne repeat expansfon. These transgenic mce (R6/2

t ransgeni cs)g have the 5'. end,of..t he n HD gene with (CAG 115-( CAG 150
20r epeat exp%xﬁé?@ﬁéi ﬁ'l"ﬁ‘émﬁ'?%'es XD '&wgr ogr essi ve neurol ogi cal pat hol ogi es
simlar to HD, i nthunkigagicabnoemdehofiHDrexddte)ntlawvingthy essng sf HspZ@nor s, and

epi | epti,g sei zures, ese transgenic m.ce.show over.t havi or.al
Changos 18 * ThAS R somnarpe of R SRnPR R SPhCocluf s M2 Slhe BRSO |
t hey di spl ay..nBatkastuaint, [Ke, Sefer,dvigrtizess, 26, Hanped, @v., Kdthérimgtordh,Mvitnoluci ng

conpounds of, .t l-nventd on_ca adm.ni st er, Dy I Qus. ot...or al
adm ni strat i%ﬁqg?én%?e?’st%}m%% "?@%Vl?rsg%pr\gfs’ afgcglgo “’Sb‘éﬁt(@;égﬁf‘ O%% é’ﬁ’hleng at
vari ous ti nmasSD(gene wihanpkpandatl CA G oef@atis ek ficidnt ageduse Lpmpoesads can be gi ven
on nultiple different,dosing schedul.es.(e 27 RG & Re ek wversus three
ti mes per vveneeﬂ .loﬁyéa?f’g?nn% %ln%mg%%m%wéﬁb%llrgg%ggfs Oﬁb{D%}Q&t ggt’g‘“%n&h as
swW nmmi nd 5t arik A., EBB@ntye dm Mabginnigi, Lr, ddarabdi.aBpas.ab Bs Demdtif DBt jand Mortoast (see
Carter, et a) .; can_ be .perfornmed. to e t.he actiyi of -t he
conpounds i n‘l‘;';r(elég%tgél l?laéaﬁq%rézémo? R BIEST o g (I:ng%grf %ﬁlg {5 bnnr%lml’? tﬁﬂg%ﬁcefm e

human Huntington's disease mutation. J. Neuroscience 19:3248-3257). HD is

caused by a CAG/polyglutamine repeat expansion. These transgenic mice (R6/2
transgenics) have the 5' end of the human HD gene with (CAG)115-(CAG)150

20  repeat expansions. The mice exhibit'_gf'ogressive neurological pathologies similar to
HD, including abnormal aﬁd involuntary movements, tremors, and epileptic
seizures. .

These transgenic mice show 6vert behavioral changes at approximately 8

weeks of age. As early as 5 to 6 weeks of age, they display more subtle deficiencies

25  inmotor skills. Hsp70 inducing compounds of the invention can be administered by
intravenous or oral administration at doses of 10 — 100 mg per kg of body weight
starting at various times {for example, at 5 to 6 weeks of age). Compounds can be
given on multiple different dosing schedules (e.g., once per week versus three times
per week). Performance on one or more rodent motor tests such as swimming tank,

30  beam walking, rotarod apparatus, and footprint test (see Carter, et al., 1999) can be
performed to assess the activity of the compounds in preventing loss of neurological
function in HD mice. '

fay
a0



WO 20081024303PCT/ US2007/ 018378 -123- Exanple 5: Parkinson's Di sease (PD)
There are two widely enployed nodels of PD in which disease is induced by
chem cal treatnent. These are the 6-0HDA (Zi gnond, MJ. and Sticker, EM
(1984) Parkinson's di sease: studies with an animal nodel. LifeSci. 35:5-18;
Sauer, 5H. and Certel, WH. (1994) Progressive degeneration of
nigrostriatal dopam ne neurons following intrastriatal termnal |esions

wi t h 6- hy 8v®30p8f633a0% ne: a conbi ned retrograde traci ng @ed/US2007/018378

i mmunocytochem cal study in the rat. Neuroscience 59:401-415) and the MPTP
(Langston, LW, Forno, L.S., Rebert, C.S., and Irwin, |I. (1984) Selective
nigral toxicity after system c adm nistration of 1-

10net hyl - 4- phenyl -1, 2,5, 6-t etrahydropyrine (MPTP) in the squirrel nonkey.
Brain Res. 292:390-4) nodels. An exanpl ei¥-a test Of Hsp70 inducing
conpounds of the invention using the 6-0HDA is described. Young adult nale
rats are | nﬁammrhmmrmﬁe&ﬁ(f'ﬁ@) by stereotactic injecti on into the

striatumin the ai n | ord to facilit suall i on of, S5neur ons
in the substanti 251 ?Wé i’f?’@p@'e#ﬂﬂ % %Tb‘ilﬁ%f‘seff’? ‘iﬂed ¥ a 4%
sol uti on of cliicsl t&d!.ﬂhmtstfﬁéﬁihrbﬂleﬁﬂ @&ﬂmazmndmiebhn@su{ckemmnt erior
from bregma at er,al ventral fr th striata).
ne week af § 19934%::“] Sgus fjgﬁase ﬁ%le%anﬂ“raE@é‘}% %O@P&Jﬁéghé éj%aﬁ?ftl on of
6-- OHDA (20 Hi. gndlOesel, \Wem (1954) Pﬂojgres‘éﬁrleldﬂgeneﬁt@ﬁ&)fnigﬂéﬂnitblaio%ﬁﬁilﬁ um on one
side of the _brain, at.the sane coordi pates 20 ﬁ the PG injection. Flsp70

i nduci ng coﬂ%"gﬁﬂﬁg’uﬂ”ﬂi’%’é’“ﬁ?ﬂfﬁ fcgh SI9BS HFH S SPEIPHINR r avenous or
oral adnmi ni Bémainbdmetﬁigrﬁibi&&u(gfanﬂﬁmxﬂzﬁﬁcjﬂgcwlcﬂgnﬁfy ihagyratvei ght . The

veeke: ke oRangrepnecty Bk 8 o Bratikerruet ke Fore L EFei R ced 8
and 16 weekamafmem 16¢1088) §¢lp@iieinddral (BRIt ra&epé)@teﬁuoﬁdrtﬂihﬁraﬂaﬁl efiare 251)
furni nglr of S areR e Behavt brorey figrer s S LE) habs et caeeBoiattr . and 2)
the brain i Res. @mm@d-@frmﬁemam e;famﬁ;ﬂc iSF Bieat &H&ipmnﬁdm@ domtiutidd Gigha
St cker (1omnrae Pgs By EPHEE N dswiefhuct ng conpounds of the fnvention
g conpounds of the invention
i s denonst rat ed ouag A0de atabanes dra idjedtad with Fludeltild FGEsy ssekbtagtsic a
rzgggﬂ)lzzg 0%%&%9 %glzgﬁﬂngg%%l}%g ﬁﬁtﬁagpaamn}nngrhgr fg. Ha?e vz.suahw%on of the
15  neurons in the substantia nigra, the site of PD. Under anesthesia, 0.2 pl of a 4%
solution of FG is administered by stereotactic injection {1 mm anterior from bregma,
3 mm lateral, and 4.5 mm ventral from dura into both striata). One week after FG
injection, the rats receive a stereotactic injéction of 6-OHDA (20 g dissolved in 4
ul saline; Sigma) into the striatum on one side of the brain, at the same coordinates
20 as the FG injection. Hsp70 inducing compounds of the invention can be
administered by intravenous or oral administration at doses of 10 — 100 mg per kg of
body weight. The compounds can be given at the time of 6-OHDA injection or
some time (2 - 4 weeks, for example) gdbséquent to 6-OHDA treatment., Rats are
sacrificed 8 and 16 weeks after 6-0Hf)A injection. The endpoints of this model are
25 1) behavioral changes as monitored in-life at various times by assessment of turning
(rotational) behavior using classical neurclogical read-out, and 2) the brain is
removed after sacrifice, thin sections are made using a cryostat, and
immunohistochemistry is performed as described in Zigmond and Stricker (1984).
Efficacy of the Hsp70 inducing compounds of the invention is demonstrated by a
30  decrease in rotational behavior as well as a reduction in the loss of nigral

dopaminergic neurons.



Exanpl e 6: Al zheinmer's Di sease (AD) . There are several transgenic
nouse nodels of AD. One such nodel that is widely used to test the

ef fi cacy. of drugs in AD was descri bed by Hol conb, etal. (Holconmb, L.,
Gordon, M N., MGowan, E., Yu, X , Benkovic, S., Jantzen, P., 5Wight, K,
Saad, |., Mieller, R Mrgan, D., Sanders; S., Zehr, C, O Canpo, K,
Hardy, J, Prada, am, Ecicrnan, C., Younkin, S., Hsiao, K, and Duff, K
(1998) Ac¥& x08HBI03Al zhei nmer -t ype phenot ype in transged@/ReBAOHTE yi ng
bot h nutant amyl oid precursor protein and presenilin 1 transgenes. Nature
Medi ci ne 4:97-100). This nodel contains two different genes associated with
AD. One is a nutation in 10 the amyloid precursor protein (APP). The nutant
APP (K670N, M671L) transgenic |ine, T92576 tpas el evat ed anyl oi d
beta-protein levels at an early age, and, at er, devel ops extracel |l ul ar
AD-type A beta deposits in the brain. The ot her gene is a nutated

preseni | i n- Exapgily 6yalrheimeds Ditshye (ARhsgeni ¢ progeny from a cross between
Tg2576 and the P%e%éEévgg%?%é id hBRRIR s JBMP R nlo gélﬁ'ﬁat is

15nunbers' of fibrillar A osits 1 n cere cortex an I ppocanpus
far earlier virehi userbstortessithmytfficeayanfstyess in Al 257 Glesrribed by Holcombepad i nduci ng

compounds ofofBrit Y Wdath, SRR MGIcBBRRY IV K MNALI QUBlilss, The age

of mice at the start "of ug dosi ng may bé vari exanpl €, a treatnent

startingdti ni¥rightyKpaaad. 13 MmﬂemsRoMcag@ Dy, §4ndersab., %ﬁhreﬁ?,tm@albp‘aliﬁ deposi ts
20 are firstygdey qct@ma,ecﬁh%cﬂﬂﬁﬁ @BY ofikin 8 HE%AMR! %ndﬁaffbit ¥ ggl kg body

wei ght admi ni steréd onte pér week’ of three times per week
i nt ravenous 4%gleratedrideheiniardypophapobpe in Garspenic Teign cyoyiag be@;lsvew.tmvy

mRasuri ng ARtyHE HERARE byl @ngél%ahﬂ 135rWres 392N ARBEAS NG Totct ! on of

the mce in nmaze test enent of Heat rotein
70 (Hsp70) ﬁh%mdﬂwpmlr@awomffma%mﬁamclateda’nﬂwﬁEh (ie] igA nikijtatiqndnr essgen

Bi or eagqpt s i %woﬁd’s\preﬁhg&ﬂ ﬁbte@éﬁﬂal el‘he%ﬁ\ﬂé@%ﬁ BESTON, B 74 B) Ei‘zlu{aépgth:' ed

protocol in house. In i‘'n pl asna speC|nens andser

concentr at i g Sﬂz%pfm %QWM@@W@&?%M@@G@VE#SS prdrdaeron whi ch
anti-Hsp70 %%lgﬁgé/xﬁ%élhﬁgxcﬁgtﬁg fA %%c&é%@ UirGfe BERS OThSoliel et @b Wi th a

bi otinylated anti-Hsp70 anti y I ncubation with
eur opi um corpugied eeesseiliaph @Bl Eene. Afhcedoublicrenisaenivarogery frapamessmat eri al s

ar e- removed WMRSHIREs afd B3| BN, mafaht ﬁ@ﬁmk&%%sg\é\@c line develop large
2008/ 024303PCT/ USZ 7/ 018378 -125- conplex was neasured by ti rre resol ved

f 1 uor oméfr y mynbegy offitaitar GobrieAencaits Brrcafbradaeriox pad bippeeavarusdarrqedifr a

standard curyg, m@%%ﬁﬁr&sg%é%@?ﬁ@ﬂﬁceﬁ Natural Killer Cell Cytotoxic
Activity 5The fol lowing prdocedure can be enployed to assay NK cell activity

in a subject. Thelp’8dednsing osnpayags ebthe vy eniiam takbmegsad in mige ab¥r@ispool J,
Pat t anapany aggts, Krhe/ége%}/sl,c@m:a@&%q osaﬁ%raofsin'g%ass&%eer @lof bt giRP) - K562

flow cytometric nethod for neasuring natural “killer (NI C) cell "cytotoxic
activity. J trestmentistarting tiod snayieos 3 yaenthsof apppa figy.at vhich the beyn fenesits

t eachi ng® Ofarbhind eRbapkOHAEA0RORAY 80 RPELIIPIDNY B100GRIRY body weightBt el al s

and. net hods:  Hunman erythrol eukaem ¢ cell Tine tai'ned from
Ameri can Ty prdnopisteredeoros PERwEtlopr theLtinermer Aesk pi dhe arpler igirenps route.

The effect of drug treatment can be assessed by measuring AD-type deposits in the

brain as well as by assessing function of the mice in a maze test.

25  Example '7 Measurement of Heat Shock Protein 70 (Hsp70)
. Plasma Hsp70 can be measur;:d’by a sandwich ELISA kit (Stressgen
Bioreagents Victoria, British Columbia, CANADA) according to a modified
protocol in house. In brief, Hsp70 in plasma specimens and serial concentrations of
Hsp70 standard are captured onto 96-well plate on which anti-Hsp70 antibody was
30  coated, Then captured Hsp70 is detected with a biotinylated anti-Hsp70 antibody
followed by incubation with europium-conjugated streptavidin. After each

incubation unbound materials are removed by washing. Finally, antibody-Hsp70



Col | ection, Manassas, VA), and cultured in RPM-1640 nedium (Catii 11875-
093G bco I nvitrogen Corp, Carlsbad, CA) supplenented with 10% heat

i nactivated 15 fetal calf serum (G bco), 2nmM L-glutam n, 100 pg/ nml
streptomycin and 100 RJ/nml penicillin at 37C with 5% CO2. K562 cells are
transduced with retroviral vector which encode green fluorescent protein
(eGP). Stable cell line is selected with antibiotic, 0418. About 99. 6%
0418 resi NAMNBBHPs are eGFP positive after section. PEEEIHTEERTS

peri pheral bl ood nononuclear cells (PBMCs) are prepared by 20clinical study
sites and received in BD Vacutainer Cell Prefiaration Tube with sodium
heparin (Product Nunber: 362753, Becton Di ckinson, Franklin Lakes, NJ).
Two-fold serial dilution of 800 gl effectpy.cells (patient's PBMC) starting
at concentration of 1X106 cells/nL are put into four individual- polystyrene

12X75- mm t ubes. ‘%ﬁ]phase gr owi ng target cells (K562/ eGFP% are adj usted
with grow h BRI maasiied by 4ae reselued- Brrremeirs of gropiumy ergeafipB PHL and

100 p..L tampy@lstmla@gmnlamdm&@es to provide effector/target (BIT)
ratios of 80:1, 40:1, 20:1, 10:1. Effector cells alone and target cells

al one are used as controls Al | tubes .are incubated at 37C with 5% CO2 for

about 3.5 hExafdfle 81 Rfe@burkficht efNahﬂalﬂmwmapcgﬁt&thcﬁh@ concentration
of 1 rrg?% th is added tao each tube including effector 30and target control

tubes and then i AéebNdngProceerFe canpe paployed torssasINK gell activity in 0yt ot oxi ¢
activity lssm%tmwpﬁéﬁrélsmwomaﬁmﬁmwtﬁfoe(l tyon Di ckinson).

Li near anplification of the forward and side scatter (F SSC) signals, as

wel | as | ogBRrTRRTYasFhit-i nevel eahrnged seppilbprgsesnt W@%l@ﬁFPhKéﬁ%@ﬁWand red

WO 2008/ 0243&3&@&4&@8@6&&&%@%&:@3&@ kHRF gsﬁ?aapcﬁ&o%ta%wﬁp J Ten
t housand evgnts per sanple at i ng r acquisition are

col l ected f g} Yesthods. @QP%J%H]H ﬁ?slgpolr%7t¥}36eﬁﬁ¥°éﬁﬁh€rgsd%ﬁ}¥ﬂ}b¥§ for eGFP

versus Al |&@g{&g&@g&emmf§5{de@est (Bect on Di cki nson Bi osci ences)
software to enunerate |ive and dead target cells. Debris_and dead cells are

excl uded 5by set tYigrals ppd wethgrsy I’Bfm?lb‘?%ﬂe‘iﬂ?aﬁﬁ’tl? %@b&“ﬂe’elesﬁx’éﬁBW@e
| nhi.bi tion @forﬁwégc&en?mgm&wmeaﬁbrﬁewn g3 |Améﬁ'@n¢@ﬁé@iﬂ‘ﬂ§e of the
e

i nvention affect endothelial cell function, an in vitro hutggn unbi | i cal

vei n endot h&ollgFticte Mangsses/e)). Ang calyred i m P M I£90 mediam (BN t he
presence of 083 GIHEB MWitofin CHR, CONQRAHI OR) sifditert@l vith 10% heat inactivated

15  fetal calf serum (Gibeco), 2mM L-glutamm 100 pg/ml streptomycin and 100 TU/ml
penicillin at 37° C with 5% COz K567 cclls are transduced with retroviral vector
which encode green ﬂuorescen‘f protem (eGFP). Stable cell line is selected with
antibiotic, G418. About 99.6% G418 resistant cells are eGFP positive after section.

The subject’s peripheral blood mononuclear cells (PBMCS) are prepared by

20 clinical study sites and received in BD Vacutainer Cell Preparation Tube with

sodium heparin (Product Number: 362753, Becton Dickinson, Franklin Lakes, NJ).

Two-fold serial dilution of 800 pl effector cells (patient’s PBMC) starting at
concentration of 1X10° cells/mL are put into four individual polystyrene 12X75-mm
tubes. Log phase growing target cells (K562/eGFP) are adjusted with growth

25  medium (RPMI-1640) to a concentration of 1X10° cells/mL and 100 nL targets then
added into the tubes to provide effector/target (E/T) ratios of 80:1, 40:1, 20:1, 10:1,
Effector cells alone and target cells alone are used as controls. All tubes are

" incubated at 37° C with 5% CO; for about 3.5 hr. Ten microliters of propidium
iodide (PI) at a concentration of 1 mg!mL is added to each fube including effector

30  and target control tubes and then lncubated at room temperature for 15 min.

Cytotoxic activity is analyzed with a FACSCalibur flow cytometer (Becton
Dickinson). Linear amplification of the forward and side scatter (FSC/SSC) sipnals,

as well as logarithmic amplification of eGFP and Pl emission in green and red



(passage nunber 4) are cultured on 12-well plates and tinme-lapse inmaging is
performed with the live cell imaging systemon an inverted m croscope
supplied with 6-7% CO2. The tenperature is kept at 37C. Inmages are taken
every 30 mnutes using the 2X objective for up tO 106 hr or every 60
seconds using the 20X objective 15 for 30 mn. Confluent HUVEC cultures are
scraped sim'larlf/ to make a bl ank area, followed by culturingin HUWEC

medi um f oo HOHPZH3t hout treatment. The migration ar eaé’FTW*?iz@ﬂmH‘?@ i maged
as tinme-|lapse sequences for each well, are used as a basis to

standardi ze/ correct mgrationTates. Then, mgration of cells under -
different treatnents is inaged at the sane tine to generate tine-|apse

i mge 20 sequences for each well. Ti me-l_a}?g_e novies are further analyzed by
measuri.ng areas that are covered by migrating cells. During experinents,
HUVEC cells_are activated ' by the presence of VEGF and basic FGF.
Conpounds oftUerEReensis sbadned( éﬁé@ thousandwveatsper sample ibeawith gy patinesigr t o

conpl etel y Rljamkio Hé 8éme2Rkdqbr HidWats. 08kt 8nd19sit A& thbafkarRdEadot i AL | NY

t hat conmpounds_of the invention' possesses potent [nhibitory effect 25 on

t he ni gr at i ¥AF orerges Plispedomendnsingst ELLQuest (BertomBifkdesopBivacimeaiid basi ¢
FG-. soffwarS tPAdrtehdpst8 SilvE hifd B&hdlth@eKedlYVELRS RAY 8O QUL hiRGxaRAYE

treatnments. It is expected that HUVEC.cells will begin to shrink after 24
hr treatmen®y fHithee & Bupbokual fervard dehbispalier on. 30 Exanpl e 10: Enhanced
VE- cadherin junctions of HUVEC cells ; An.inmmunoflul.13.4 oscence study is
per f or med t% usi ng anti - VE-cadherin anti bodi es to exam ne VE-cadherin

junctions bEramele Jkridbitiop of HUVBEellomjgratiogn
2008/ 024303PCT/ Up2@QAh 8318 Cblﬁ'%%n[%rq R tﬂe]‘; iR Rbnirfebt LIMa@eAkR %HC onpound of

the invention (e.g. 10, 100 and 10 M for 24 Jars and fixed for -
i munost ai nfurgtomRP SOV wa bl veimengdgthefighcel FIUY B} migiatdon To boost

the hrupunofdskplsqReRRaEd ﬁiﬁ@%}esgaﬁiﬁ'df% c%ﬁ-n?oﬁﬁ@i:f‘t%@ iWehfof FivEE &ls Of 2
pol ycl onal anti-human VE-cadherin Abs foll owed by staining with a m xture

of 5f | uor esCBREES BEERE\ AT ftlFEediPe §2-Well Rlatepqpbiimedanss agne i compounds of

the inventi giforMed GRENRE TiNe SEIRIRADISY Wstdm B af XiVeRER icdbéprGupplieael | - cel |
junction regions, but not the non-contacted regions conpared to that in

DVBO t r eat ed 1@ {%ird:. Ths ieseramaiareds keptat B Aife dparore takepsvsadd Oopingithance

the assenbl ysigf el objeslel fof WP 10HE RlevagidovatSlishymmensRbbBrLIW cel |l s,
i kely through induction of the 10accumnul ation of VE-cadherin nol ecul es at

the juntt i off¥ 30minsCapfusnt LYY chiwss areisprappd pintilegly o make @ Pk &¢fe cel | s

and reduci ng1ReeaRRIul thitive B HtVEEREetRElor U9 hr WithsuteSinntAUThag 'to the cel |
m gration inhibition and _the potential anti-angiogenesis effect of

conpounds ofigRE} Heahh¢h are imaged as time-lapse sequences for each well, are used as
a basis to standardize/correct migrat.it'n;;.;rates. Then, migration of cells under

different treatments is imaged at the same time to generate time-lapse image

20  sequences for each well. Time-lapse movies are further analyzed by measuring areas
that are covered by migrating cells, During experiments, HUVEC cellé are activated "
by the presence of VEGF and basic FGF. Compounds of the invention (e.g. 100 nM
and 1 pM) are expected to completely block migration of HUVEC cells to the blank
area, indicating that compounds of the invention'possesses potent inhibitory effect

25  onthe migration of activated HUVEC cell i vifro induced by VEGF and basic FGF.

It is also possible to track HUVEC behavior during above treatments. It is

expected that HUVEC cells will begin to shrink after 24 hr treatment with

compounds of the invention.

30  Example 10: Enhanced VE-cadherin junctions of HU\TC cells

. : LTt . . .
An immunofluoscence study is performed by using anti-VE-cadherin

antibodies to examine VE-cadherin junctions between HUVEC cells. HUVEC cells



15 Exanpl e 11 Synthesis of Conpounds of the Invention A Synthesis of

N 1, 1V3- bi s(net 1vhesul f oni m no( phenyl ) nethyl)-N 1, N 3-

di met hyl mal onohydr azi de (Conpound 67) 2S-NSQ2 H 11,:;;;IrThir -N5 b 0 20
A flask was charged wi th dichl oronethane, (10 ni),

N( net hyl sul f onyl ) benzi m doyl chloride (188 M; 1.1 nmmol), N 1, N13-

di net hyl mal onohydrazide (88 m; 0.55 mmol), and diisopropyl et hyl am ne (05
m), and wHeodakiths on was stirred overnight. The sol utponusws kA washed
with IN 25 NH4CLl, and the product was purified using colum chromatography
to give N 1, 1413-

bi s( met hanesul f oni m no( phenyl ) met hyl )-N 1, N 3-di net hyl mal onohydr azi de (138
ng.) as a white foam ESMS cal culated for C211126N60682: 522.1; found.
523.2 (Mrl). WD 2008/ 024303PCT/ US2007/ 018378 -128- - - A flask was
charged wi.th N-nethanesul fonam do benzam de (LO g.; 5 nunol) phosphorous
pent a]gzlhl or } dee ‘l(réat@%] wﬁﬂﬂ)M@d)Qﬁ@Qgﬂﬁ:%ﬁﬁd 620e &i\le)ltlc()j@(wg t1k1|e1mé:uih 10000N8S heﬁt ed
at reflux e ho e pro uct mas ie co chr omat ogr aphy
fo g ve N (R THPSAN BHoABEA BRIy e Bl 6T SBbg: 3 SR Rest o of

N 1,N 3-dir mhﬁlydnmmmruabstdhaﬁmgnoﬂuomscénd‘elsag,sisl \wals &8 at0ed Wikl e
N'LN'3-dicarE§§% enz%Loxy N 1, N3- dinethyl mal ong- hydrazide fromthe step

bel ow, met h& et -LamamnVSncadhenp AbS fRHowad e stalping vt pmértare of

hydr ogens aﬂﬂmﬁdsbéﬂt@éi:oﬂ&%%ﬁh&dwér hﬁs%ﬂﬁ&%ﬂ&h&ﬂmﬂ@cd&ﬂﬁo&nﬁk%ﬁmﬁd t hrough
celite and evapor at dryness to give N 1, N3- dinethyl mal onohydrazi de

(2.4 g; 15t tHffAFP™S FF\ @Saarmlﬂgfﬂ e(??‘E’ﬁ’F‘B'é’WBB&?W%&‘S‘FHJumUOH

N1, N 3-di meédiyhdrebonaMedicivé sfadted leiths Wohipaba tole: i BDIISEPREed
1- nethylhydraélnec?rbox Iat 9 0 50 15mmol ), malopnic acid (2.5 g; 25

nunol ), di ckt )1nv nfreeqwgye@tq ephance the assembly of cell-
di met hyl am rep J@ﬁ&iaﬁﬁémmataa #8mbd @nd@bthdlia? BelERkAly @adugtimdesiontdreme was

stirred_for one hour rgani c qutlo was .was th s ted

amoni unt chi26¢48 at‘%fh?itj_{}ﬁ Bl? 59 ?i%ﬂoﬁyq‘gﬁle\tﬁ?ﬁt ﬂ‘l‘ﬁ)‘i‘?ﬁ‘f b aphy to
give N1, lennlehdc;ambwwﬂ&wh@wd rd}iu&m@panﬁarmﬂttwrﬂﬁlshaedhymﬁra,zmde (15

nmol ) . 20 B. Sypthesis

NLMet hyl - 2- COPRUH)E ‘thhE ﬁﬁléHVF@HPBHHB‘?‘HPB%%P&Eﬁ“ﬁ?‘ﬁn“zang‘°ge“esm

ox0- N1- ( pl aemebcsrdapahhdympé iaegssd.f onohydrazi de (conpound 68)

15 Example 11 Synthesis of Compounds of the Invention

A, Synthesis of N '1,N'3-bis(methénesulfonimino(phenyl)methyl)—N'1,N'3-
d:methylmalonohydraz:de (Cnmpound 67)

ozs\ ,soz
@2\ “,.a. J\Ej

A flask was chafged with dich]oromethane, (10 mL), N--
(meﬂlylsulfon)-fl)bcnzinﬁdoyl chloride (188 m.; 1.1 mmol), N'1,N"3-

20

dimethylmalonohydrazide (88 m.; 0.55 mmol), and diisopropylethylamine (0.5 mL)},
and the solution was stirred overnight. The solution was then washed with 1N

25 NH,CI, and the product was purified using column chromatography to give N'1,N'3-
bis(methanesulfonimino(phenyl)methyl)-N'1,N'3-dimethylmalonohydrazide (133
mg.) as a white foam. ESMS calculated for C;)H2gNgO¢S;: 522.1; found: 523.2
M+1).

30  Synthesis of N-(methylsulfonyl)benzimidoyl chloride



To a OC sol ution of N-nethyl benzot hi ohydrazide (10 mmol) in DCM (20 niL) and
pyridine (1 nL) was added 2-(chl orosul fonypacetyl chloride (5nmol)

dropwi se. The mi xture was kept at rt for 2h before it was poured into water
(20 m). 30The organic |ayer was separated, dried and evaporated and the
resulting residue was purified by colum chromatography to gi ve conpound 68
as yellowi sh solids (0.8 WD 2008/ 024303PCT/ US2007/ 018378 -129- :

11- 1- NVR (WEDogh2480310.5 (m 1H), 7.4 (m 10H), 4.4 (m PCTA)S003/0183% 8 (m
8H) ESMSs cal cd for Cl 8H oN403S436.1; found: 437.2 (M+ H4). C. Synthesis of
D net hyl N, N1-net hyl enebi s(1Wnethyl-NL 5

(phenyl car bonot hi oy0- phosphonohydr azi date) (conpound 30) ' To a 0C
sol uti on of N nethyl benzot hi ohydrazi de ( nmol) in DCM (20 nL) and TEA (1
m.) was added .. Enp,thyl enedi phosphonic di SRl ori de (9 mmol ) dropw se. The
m xture was kept at rit for 2h before absolute nmethanol (2 m) was added
and stirred at rt: flesk Wasbpreetivdthisoethanepriforaptdebenzamede @rikg.pdrti oned in

15, (FL0Ro bRoiyblodRol@beiadBidil) ) LhE (AL ARRhfork DS LyYAZ 5GP ol o0,

dried and evaporated and e result residue was puri by col umm
chr omat ogr aptitien web heatedbeireflmd i@ one hoyre | Thepiredics as pariial by colmanNVR

CDC13) 5 8, 2o . 13.6 (m 8
épm I L A o &"?ﬁ“gﬁﬁ :_l%ofﬁg)(%?éjwﬁﬁ H4).( b0 D)

Synt hesi% of Conpound 69 WD 2008/ 024303PCM52007/ 018378 - 130- To a
0C sol uti onsgﬁm&iggﬁﬂwl,ﬁgr@%mﬁmg?%@ idelO Mol ) in DCM (20 nl) was
ate (Snmo

added phenyl “phosphor odi chl ori da dropwi se. The m xture was kept
at rt for 2h bef d¥Baskiwagachapgedrveth cride N Wi Bedicarboxybenzylatie NELYEHi ¢ | ayer
was separ at i f) i i J s purified
By col U S el gl Bl 1 Pk f Aol 06 o).
1H NMVR ( CDCeapos, 81t @ndenanpimoyphere of liydpeem anti@hjred dvemizhe The sw8phnspn ESMS

cal cd fof CBLlwlAMARHRERZE11RWRd Lvadobhtiiflio 9lss ¢dbite 'ﬁ'i,N‘}

' dimethylmalonohydrazide (2.4 g; 15‘1‘1;.;_1‘11_01)

Synthesis of N'1,N'3-dicarboxybenzyloxy- N'l ,N'3-dimethylmalonohydrazide
A flask was charged with benzyl 1-methylhydrazinecarboxylate (9.0 g.; 50
15  mmol), malonic acid (2.5 g; 25 mmol), dichloromethane (50 mL), and 1-ethyl-3-(3’-
dimethytaminopropylcarbodiimide (10 g; 5.25 mmol) and the solution was stirred
for one hour. The organic solution was washed with saturated ammonium chloride,
and the product was purified by column chromatography to give N'1,N'3-
dicarboxybenzyloxy- N'l,N'3;dimethylmalonohydrazide (15 mmol).
20
B. Synthesis of N'-Methyl-2-(2-methyl-2-(phenylcarbonothioyl)hydrazinyl)-2-
oxo-N'-(phenylcarbonethioyl)ethanesulfonohydrazide (compound 68)

N SN
N’ - \N . ..'t- ‘e ..
(compound 68)
s
H H
o e 2= o
+ Cl o i
| . [s) 2
25

To a 0°C solution of N-methylbenzothiohydrazide (10 mmol) in DCM (20
mL) and pyridine (1 mL) was added 2-(chiorosulfonyl)acetyl chloride (5mmol)

¥

—Z

dropwise. The mixture was kept at rt for Zh before it was poured into water (20 ml).
30  The organic layer was separated, dried and evaporated and the resulting residue was

purified by column chromatography to give compound 68 as yellowish solids (0.8



10 E. Synthesis of Conpounds 70 and 71 Conpounds 70 and 71 were prepared as
described in Schene A EDO CH2C 2 or DWW 15Scheme A To a sol ution
Comp. A (335 ng, 2.0 mml) and dicarboxylic acid (1.0nmal) in DVF or DCM
(10 rilL), was added EDC (480ng, 2.5 nrnol) The reaction m xture was
stirred for 12h. Conpl etion was judge by TLC. The reaction m xture 20 was
diluted with DCM (25nL) and washed with water and brine. The organic |ayer
was dri edwaovans/ddgH®l and filtered. After renpval of theCTHIBUSHEIB3TBhe
product was purified by chromatography col um.

N 1, N 3-di methyl -N 1, N 3-di (phenyl ear bonot hi oyl) - 2- ( 2- phenyl hydrazono) - 25
mal onohydr azi de (conmpound 70) WO 2008/ 024303PCT/ US2007/ 018378 -13 1-
ESMS cicd for C25H24 N60282: 504. 14; Found 505.2 (M+H).

5N 1, N 3-di net hyl- 2- ( 2- nethylhydrazondﬂ 1, N 3-di (phenyl car bonot hi oy1l) -
nalonohydra2|de (conpound 71) 10 ESMS cicd for 0201422 N602521 442.12;

I(ZOEgﬁ |§fbo MMH)(CIEIsﬁ&mOtB%@h 14§, 724?@; maHa M«izmn&my:lﬂ}s (m, $H)
(Bbenglcdﬁﬁbﬁ%%ﬂ?&ékéﬁ%ﬁ?géﬂﬁé é%b&&%iﬁ% ?dﬁﬂﬁﬂ@ﬁdlfa) Conpound 72 was

prepared as described in Schene B

C. Synthesis of Dimethyl N,N'-methylenebis(N'-methyl-N'-

5 . (phenylcarbonothioyl)-phosphonohydrazidate) (eompound 30)
R
© ©° {(compound 30)
MET TME
H H
NPz Cl,OP-_-POC, . - TEA.DCM NS RNy
I * 2. MeOH 5 o
10 ' '

To a 0°C solution of N-methylbenzothichydrazide (18 mmol) in DCM (20

* mL) and TEA (1 mL) was added':,‘;_x_l_gmylenediphosph(-mjc dichloride (9 mmol)

dropwise. The mixture was kept at rt for 2h before absolute methanol (2 ml) was

added and stirred at rt-for 1 day. The mixture was concentrated and portioned in

15 . EtOAc (10 mL) and water (10 mL); the organic layer was separated, dred and

_' evapoéated and the resulting residue was purified by column chromatography to give

' compound 30 as yellowish oil (0.20 g). 'H-NMR (CDCl3) & 8.5 (m, 2H), 7.2-7.4 (m,

10H), 3.6-4.0 (m, 6H), 3.3-3.6 (m, 8H) ppm; ESMS calcd for CioHaeN4O4P,Ss:
500.1; found: 501.2 (M + H").

20
D. Synthesis of Compound 6%

O, ,OPh
N7 \P N i
V)
OPh (compound 69)
ke O, ,OPh
NH " EtyN, DOM s AN
N’ 2 + PhO. 4/0 I o N N .
| CI’I NN N
Ci N - G
0~ OPh

25



Conp. A -Sel benre B 20To a solution of comp. A (335 ng, 2.0 num
andi socyanate conpound (1.0mmol) in THF or EtbH (15 nL), was added Et3N
(300mg, 3,0 mml ). The reaction mxture was stirred for 12h.. Conpletion
was judge by TLC. The reaction m xture was concentrated under vacuum and
the residue was diluted with DCM (25nm.) and washed with water and brine.
The organic |layer was dried over MpSO4 25 and filtered. After renoval of
t he sol vemQ 2a0B@243920duct was purified by chromat ogr aphyecrabszner/o1ss7¢ -ti 2H H
N.NT.N O O (conmpound 72) WD 20081024303PCT/ US2007/018378 -132- Exanpl e
12: Hsp70 I nduction by Tested Conpounds The ability of the conmpounds of the
i nvention to induce Hsp70 RNA i nduction by quantitative PCR anal ysis was
exam ned. Ranbs B cells were treated 5 w 500n1v1l each conpound for 6
hours and the-RNA was isolated fromthe CelMs. Quantitative PCR was
performed as described below Details for Quantitative PCR are as foll ows:
500ng of RNA fr omiceadfC sahptios ofad-mesledbérzpthidiiidragidet (16 shmol)sinngCMSE20 pt
cDNA Synt hegj j i . | ,0f ¢ m xt.ure s used
wth 10 the 1) Evkpe 3ty pabladdpleadithombol o foube) il CwE
quanti t ati vé&epCR itrion@hiefokar wmagoured 0B satkd (20 sihgThd argaicdlaperotvecol s.
QPCR for ea S | elt] i -perfar i_n-duplicate. The f oW ng
prinmers for %Itg%aé%glg b?é%%ﬁ%ﬁ%@%%%ﬁi%ﬁ%%a%aﬁﬁa%rr%lg%ehas fl-lrlﬂg%%gy Ifg%llm
5' - AAG GAC- AROIBEETEAG WALYAS@RBNE 60 abyehawiDs s 0.8 g).
- AAG AAG TCC- TGC- AGC- AGC- TTC- TGC- 3" Gapdh- F2
T- AAG GTC- GGA- GTC- AAC- GGA- TTT- GGT- 3- _

'H-NMR (CDCl3) 8 8.6 (m, 4H), 7.2-7.5 (m, 16H), 3.3-3.6 (m, 6H) ppm; ESMS

calcd for CygHaeN4O4P2S2: 608.1; found: 609.2 (M + HY).

10  E. Synthesis of Compounds 70 and 71

Compounds 70 and 71 were prepared as described in Scheme A:

A
N~y X N
H H

S N ]
TNH; HO X OH
EDC, CH2CIl; or DMF

15 ‘ Scheme A

To a solution Comp. A (335 mg, 2.0 mmol) and dicarboxylic acid (1.0mmol)
in DMF or DCM (10 mL), was added EDC (480mg, 2.5 mmol). The reaction
mixture was stirred for 12h. Completion was judge by TLC. The reaction mixture

20  was diluted with DCM (25rriL) and washed with water and brine. The organic layer
was dried over MgSQ, and filtered. After removal of the solvent, the product was

purified by chromatography column.

N'1,N'3-dimethyl-N'1,N'3-di(phenylcarbonothioy!)-2-(2-phenylhydrazono)-
25 malonohydrazide (compound 70)

l‘ﬁ%iﬁ’l |
S



Gapdh- R2 5' - CAT- GGT- TCA- CAC- CCA- TGA- CGA- ACA-3' Ct val ues were obtained from
the i Cycler program and used in an equation (2-AAcT) for determning the
anount of target relative to gapdh expression. This 20conpares the relative
expression of Hsp70 to the corresponding | evels of gapdh in '44 each
sanple. Duplicate wells were averaged. The anount of N- Ml onyl-bis(N -

nmet hyl - N t hi obenzoyl hydrazi de) (Conpound B) induction of Hsp70 was set to
100% and wheopar4séht of induction of Hsp70 by the conpBtHHIIBYIIEHE

i nvention was determined relative to 100% 25The ability of the conpounds
of the invention to induce Hsp70 RNA induction by quantitative PCR anal ysis
was listed in the table bel ow Conpound No. % induction relative to
Compound B fold induction over HVMS0O 67 O. 7;1 1.87 WD 2008/ 024303

PCT/ US2007/ 018378 -133- 68 Il

ESMS cled for CosHas NgO3S3: 504.14; Found: 505.2 (M+H)".

5  N'1,N3-dimethyl-2-(2-methylhydrazono)-N'1,N'3-di(phenylcarbonothicyl)-
malonchydrazide (compound 71) '

5 ‘ﬁ I HfN
N\'IJH . _i;_ ‘: .

10 ESMS cled for Copbaa NgO2Sz: 442.12; Found: 443.3 (M+H)".

F. Synthesis of 2-methy}-N-(2-methyl-2-
(phenylcarbonethioyl}hydrazinylsulfonyl)-2-
15  (phenylcarbonothioyl)hydrazinecarboxamide (compound 72)

Compound 72 was prepared as described in Scheme B

O§C¢N\Y

Et3N, EtOH of THF
Comp. A o
‘Scheme B
20 To a solution of comp. A (335 mg, 2.0 mmol) and.isocyanate compound
{1.0mmol) in THF or BtOH (15 mL), was added EtaN (300mg, 3.0 mmol). The
reaction mixture was stirred for 12h. Completion was judge by TLC. The reaction
mixture was concentrated under vacuum, and the residue was diluted with DCM
(25mL) and washed with water and brine. The orghnic layer was dried over MgSQs
25 . and filtered. After removal of the solvent, the product was purified by

chromatography column.

et K
VT
0 © {compound 72)

30  ESMS cled for Cy7 Hyp N5O38;: 437.07; Found: 438.1 (MY,



11.78 29.27 30 0.34 0.85 33 0.14 0.35 71 17.59 46. 88 The rel evant
teachings of all publications cited herein that have not explicitly been

i ncorporated herein by reference, are incorporated herein by reference in
their entirety. 5Wiile this invention has been particularly shown and
described with references to preferred enbodi nents thereof, it will be
understood by those skilled in the art that various changes in form and

det ai | s m¥¥bh&0BHE03t her ei n wi t hout departing fromthe PEFPEB20N7/0t83e8

i nventicn enconpassed by the appended clains. WO

2008/ 024303PCT/ US2007/ 018378 -134- CLAIMS 'What is clained is: 1. A conpound
represented by figiinula (1): .R Rs.

-132-

Example 12: Hsp70 Induction by Tested Compounds

The ability of the compounds of the invention to induce Hsp70 RNA
induction by quantitative PCR analysis' was examined. Ramos B cells were treated
5  with 500nM each compound for 6 hours and the RNA was isolated from the cells.
Quantitative PCR was performed as described below:

Details for Quantitative PCR are as follows:

500ng of RNA from each sample was used for cDNA synthesis using iScript
cDNA Synthesis Kit (Biorad, Cat# 170-8891). 1 ul of cDNA. mixture was used with
10 the iQ SYBR Green Supermix (Biorad, Cat# 170-8882) to perform guantitative PCR
in an iCycler machine (Biorad) using standard protocols. QPCR for each
sample/time point was performed in duplicate. The following primers for inducible

human Hsp70 and gapdh were used:

Hsp70-F3 5 -AAG-GAC-ATC-AGC-CAG-AAC-AAG-CG-3’
15  Hsp70-R3 5-AAG-AAG-TCC-TGC-AGC-AGC-TTC-TGC-3*

Gapdh-F2 5'-AAG-GTC-GGA-GTC-AAC-GGA-TTT-GGT-3"

Gapdh-R2 5 ‘-CAT-GGT—TCA—CAC-CCA—TGA-CGA—ACA-3 ?

Ct values were obtained from the iCycler program and used in an equation
(2724€)) for determining the amount of target relative to gapdh expression. This
20  compares the relative expreséion of I-iip70 to the corresponding levels of gapdh in
each sample. Duplicate wells were averaged. The amount of N-Malonyl-bis(N°-
methyl-N’thiobenzoylhydrazide) (Compound B) induction of Hsp70 was set to
100% and the percent of induction of Hsp70 by the compounds of the invention was

determined relative to 100%.

25 The ability of the compounds of the invention to induce Hsp70.RINA
induction by quantitative PCR analysis was listed in the table below.

Compound No. % induction relative to fold induction over
Compound B DMSO

67 0.75 1.87




"?N Rs 8 RARS5 ORS" Re O (I) or atautoner, pharmaceutically
acceptable salt, solvate, clathrate, or 10 prodrug thereof, wherein: Rl
and R2 are independently an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloalkyl, an optionally substituted cycl oaLkenyl, an
optionally. substituted

WO 2008/024303 PCT/US2007/018378
) ~133-

63 1178 29.27

30 034 0.85

33 0.14 Al 0.35

71 17.59 46.83

The relevant teachings of all publications cited herein that have not explicitly
been incorporated herein by reference, are incorporated herein by reference in their
entirety.

5 While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be undeljstooc{ by those skilled
in the art that various changes in form and details may.be made therein without

departing from the scope of the inveﬁ’g;_ipp encompassed by the appended claims.



het erocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, 15 halo, nitro, cyano, guanadi no, -OR17,. -NRI9R20, -C(0)R17,
-C(0)0OR)7, -0C(0)R17, -C(0)NRL9R20, -NRI80(0)R17, -0P(0)(OR17)2
-SP(0)(01217)2, -5R17, -S(0)pRi 7, -0S(0)pRo, -S(C)p01277, -NRI8S(0)pR17,
or -S(0)pNR) 9R20; R3 and R 4 are independently -H, an optionally
substituted alkyl, an optionally substituted al kenyl, an optionally
subst it ut &2 #0%9Y4YI3, an optionally 20 - substituted cydCTAISRYNT/O1537S
optionally substituted cycl oal kenyl, an optionally substituted

het erocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl; R3 and R6 are independently -H, an optionally substituted

al kyl, an optionally substituted allcenyk, an optionally substituted

al kynyl, an optionally 25 substituted cycloal kyl, an optionally substituted
cycl oal kenyl, an optionally

CLAIMS:

‘What is claimed is:

1. A compound represented by fStmula (1):
TS. [ S T4 .
R1 N N RZ
T T Y
o R5' RG o
\

M

or a tautomer, pharmaceutically acceptable sait, solvate, clathrate, or
10 prodrug thereof, wherein:

R, and R; are independently an-optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally subsgltuted cycloalkenyl, an optionally.substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,

15 halo, nitro, cyano, guanadino, -OR,7, -NR9R20, -C(O)R,7, -C{(O)OR,7,
~OC(O)R,17, -C(O)NR,9R 2, —NRIsCtO)R17, —OP(O)(ORl--,r)g, -SP(O)Y(OR17)z,
SRy7, -S(O)Ri7, ~OS(O)R17, -S(0)0Ry7, -NRsS(O)sRi7, o -S(O);NRsRao;

. Ra and R4 are independently -H, an optionally substituted alkyl, an

optionally substituted alkenyl, an optionally substituted alkynyl, an optionally

20' - substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl; '

Rs and Rg are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally

25 substituted cycloalk)'ll an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optlonally substituted aryl or an optionally substituted
heteroaryl;

R,s is a covalent bond, or a substituted or unsubstituted C1-C6 alkylene

group,



substituted heterocyclyl; an optionally substituted aryl or an optionally
substituted heteroaryl; R13 is a covalent bond, or a substituted or
unsubstituted Cl-C6 allcylene -13 5- R17 and R13, for each
occurrence, are, independently, -H an optionally substituted al kyl, an
optionally substituted al kenyt an optionally substituted al kynyl, an
optionallgysubstltuted cycl oal kyl, an optionally substltutedwgﬁcloalkenyl,

an opt i ondY9P P33 t ut ed het erocyclyl, an optional | y FEIISRYHBP aryl, an
optionally substituted heteroaryl, an optionally salistituted aral kyl, or
an optibi AllY substituted heterar aI kyl ; R19 and R20, for
eachtecurrence, are independently -H, an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted al kynyl, an

optionally substituted cycloallcYl, an optionally substituted
10cycl oal kenyl, an optionally substltuted heterocycl an optionally
substituted aryl, an %ﬂ@f‘@ﬁa&l for aggh QEGUIIPPERY AFfe itdle Cilep 1y 8Pt i onal | y

substi tuted ar al dgxhallPEubBRneRE 18 dpromb gauaiﬁﬂedm&{ rAldpybnafy R 9
and R20, taken t Iﬁet he):) with theggl tr%!p en ?}E) |1c t hey })gredgtgc%d form

an optional |y sulySstittitstadomnet epepjenally sa?stalﬁeféﬁwleﬂhrlmgmtailt'ut ed

heteroaryl ; and s’a@éhthfédlay@l'bal&eny HPJ:P t@%gll}t SfstiRG hdrdScy ariib'ﬂldﬁﬁll re both
phenyl and R5 and R6 are and R2 are not ot h phenyl; and

provi ded that whdgsttpgd, ar:i'lsan entiopally R@S&W@@@PM@@@EH@@M and R5 and
.R 6 are both -liubathﬁfed%%alﬂgl bldaanpt%ﬁw%sﬂ%a Hedri¥lky];20 2. The conpound

of Claim1l, wherein: are each an optionally substituted
aryl or an optional | yRe@5eKae, Lf?"e‘?fch@t“’éift?&ﬁ‘;blafe ndepaudenthy-HRangpsorlbh an

optionally s ubstsuwﬁ@fédaahml an G}Hmﬁﬂh! ansadldu}ed?aﬁ?ém tahlto;ﬂh@l(iial@l sl&smfhted an

opti.onally substituted allcynyl, an optional i;su bstituted ' cycloal kyl, an

optionally subst FXRYMHOB )kWFmteélrFyélﬁ’Pikb’ &njoptiepa bt supetiteigd
heteroaycl yl .. Zeycldatken91RAWRHoR1y GLBdiiidd h¥BRc§tIR, an optionally substituted

aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, or
an optionally substituted heteraralkyl; or R ¢ and R, taken together with the
nitrogen to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl; and
15 pisior2;
provided that when R;3 is ~CHz-, R3 and R4 are both phenyl and Rs
and Rg are both —H, then R; and R; are not both phenyl; and '
provided that when R[3 is -CHj-, R3 and R, are both pheny! and R;
and Rg are both —H, then R, and ‘R are not both methyl

20 :
2. The compound of Claim 1, wherein:

R, and R; are each an optionally substituted ary} or an optionally
substituted heteroarﬂ; and ]
Rs and R, are each an optionally substituted alkyl, an optionally
25 substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl.

3. The compound of Claim 2, wherein .

30 Rs is -H and Ry is -H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optigpally- substituted cycloalkenyl, an optionally
substituted heterocyclyl; and



30R5 is -Hand 1t6 is -H an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted allcynyl, an optionally
substituted cycloal kyl, an optipnally. substituted cycl oal kenyl, an
optionally substituted heterocyclyl; and WD 2008/ 024303PCT/ US2007/ 018378
-136- R3 and R4 are each an al kyl group. 4. The conpound of Claim 3, wherein
Rl and R2 are each a substituted or unsubstituted phenyl group and R3 and
Ret are eWSh20BBA243M or ethyl. 5 5. The conpound of O ai BT/ USHOKEISAT

Rl and R2 are both an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an oafthalllY substituted cycl oal kenyl, an
optional Iy 10.substituted heterocyclyl; R8gis -H and R6 is -H or
an optionally substituted al kyl, an optionally substituted al kenyl, an
optionally substituted allcynyl, an optionally substituted cycl oal kyl, an
optional ly substituté%3@VbROﬁFR@ﬂyﬁlﬂgﬂEﬁ%ﬁﬂonalIy substit ut ed

15het erocyclyl. 6. The conpound of Claimb5, wherein RL and R2 are both a
C3-C8 cycl oal kyl _group optionally substituted with at |east one al kyl

group; R3 dhd R Thr®msundof CGamd. wiesip R and Rrerg epch psybstifgiedior . 20 7. The
conpound of O ai HsGpstitftes %héhﬁ%rcﬁa@%ﬁ&i%@ Qe /o) GhARF IR ¥inyPr ,

1- net hyl cycl opropyl . 8.” The compound of Caiml,” wheréin RI3 is a
coval enf bond. 25 9The conpound of Claiim1, wherein R13 is - CH2CH2CH2- or

- CH2CH2. 105 Therroipoiiield of CRigd Myherddierein 30R13 |'s - C(R7) (1240- ;

R7 arid R3 are each independently 41 or an optionally substituted al kyl, an
optional |y substitut el anrdBnare ,méwmtioaﬁlbx $@S§Wﬁlh¥x}t ayontionalmy| , an

ogtl onal |y subst i f,u@tbdGdngalak WhtioftyQRbiRiah Y2y ek bptisestycycl oal kenyl,
a substituted cycloalkyl, an oﬁfi"c’)"ﬁa'llj substituted cycloalkenyl, an optionally

1o0. substituted heterocyclyl;
R; is -H; and
Ry is -H or an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substitated
15 heterocyclyl. - :

6. The compound of Claim 5, wherein R and R; are both a C3-C8 cycloalkyl
group optionally substituted with at least one alkyl group; R3 and R4 are both
an alkyl group; and Rg is -H or methyl. '

20
7. The compound of Claim 6, wherein R; and R; are both cyclopropyl or
1-methylcyclopropyl. 1 HEE
3. The compound of Claim 1, wherein R;; is a covalent bond.
25
o The compound of Claim 1, wherein Ry; i1s -CH,CH;CHa- or
-CH,CH,,
i 10.  The compound of Claim 1, wherein
30 Ris is ~CR7)(Rg)- ;

Ry and Ry are each independently -H or an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an



WO 2008/ 024303PCT/ US2007/ 018378 -13 7- optionally substituted
heterocyclyl, or R7 is -Hand R8 is an optionally substituted aryl or an
optionally substituted heteroaryl. 11. The conmpound of Caim1l, wherein the
conpound is represented by fornmula (E): wherein: r'if: 10R7 and Rs are
each independently -H or an optionally substituted al kyl, an optionally
substituted al ken an optionally substituted al kynyl, an optionally
substi t ut &F %?9?{?26%‘] kyl, an optionally substituted cycl SEILSA [/0185¢p
optionally substituted heterocyclyl, or R7is -Hand Rs is an optionally
substituted aryl or an optionally substituted beteroaryl. 15 12. The

conpound of Claim 11, wherein: Rl and R2 are both phenyl; R3 and R4
aie.both methyl; R7 and R8 are both -H, -137- R1L and R2 are
both phenyl; R3 and R4 are both ethyl; R7 and RE are 20both -H; .- R1

and £2 a1 DL RISy R AU oo LI g Tt P
nmet hyl ; R7 and Rﬁlbaintatddcarﬁ or Hn opb&tallyrdbitutad detoatabylphenyl ; R3 and 124 are

both methyl; R7 is methyl; R8 is -H, R and R2 are both phenyl; R3 and R4
are both ethyl; R7 is nmethyl; R8 is -1-1; Rl and R2 are

both 4- pyanﬂphe”ﬁjlé cd?épcﬁﬁq oRt1RkE] ,We?biﬁ'%emﬁhipogzd Mpg%gﬁeﬂ}efop&hﬂ (115!;

5
Ta s 8 T4
R N . N R
1Y \N/%N/ ﬁ}/ 2
o }|-| Ra Re IL -+ 0

an

wherein: ‘

10 R;and Rs are each inél:%%ehdently -H or an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionallj',r substituted heterocyelyl, or R7 is ~H and Rg is an optionally
substituted aryl or an optionally substituted heteroaryl.

15 '

12. The compound of Claim 11, WhEI:CiIlZ

R, and R; are both phenyl; R; and Ry are both methyl; Ry and Ry are
both -H;

R; and R; are both phenyl; R; and R4 are both ethyl; Ry and Ry are

20 both -H;

R, and R; are both 4-cyanophenyl; Rj and R4 are both methyl; Ry is
methyl; Ry is -H; o

R, and R; are both 4—1;;%ﬁnoxyphenyl; Rj and R, are both methyl; Ry
and Rg are both -H;

25 R, and R; are both phenyl; R; and R4 are both methyl; Ryis methyi;
Rg is -H;

R, and R; are both phenyl R and R, are both ethyl; Ry is methyl; R
is ~H;
R, and R; are both 4-cyanophenyl; R3 and R4 are both methyl; Ry and

30 Rg are both -H;



WO 2008/ 024303PCT/ US2007/ 018378 -138- Rl and R2 are both

2, 5-di met hoxyphenyl; R3 and RA are both nethyl; R7 and Rs are both -H, Rl
and R2 are both 2,5-di met hoxyphenyl; R3 and 124 are both nmethyl; R7 is
methyl; Rg is -H B5Rl and R2 are both 3-cyanophenyl; Rs and RA are both

met hyl; R7 and Rg are both -H R and R2 are both 3-fl uorophenyl R3 and R4
are both nethyl; R7 and R8 are both -H, and R2 are
bot h 4- ch? #9893 R3 and RA are both methyl; R7 is f&%%%mlq%sls -H;
121 and R2 are both 2-di net hoxyphenyl; R3 and Rdare both nethyl; R7 and Rg
are both -H - RI and R2 are both 3-net hoxyphenyl; R3 and 124 are
both nethyl; R7 and R8 ire both -H 15 Rl and R2 are both

2, 3-cl i met hoxyphenyl; R3 and RA are bothﬁggt hyl; R7 and R8 are both .-H

R1 and R2 are both 2, 3-di net hoxyphenyl and 124 are both met hyl; R7 is
methyl; Rs is -H and R2 are_both 2 5- d|fluorophenyl
R3 and %hare both net%y?ﬂdlﬁrafsd?aﬁ@ ﬁ@lra?té‘”%’(hﬁnxll-&an arppothigethyls ar e bot h
2, 5-di f| uor opheng} and33; @p8ofRALRr € bo,th methyl; R7 is nethyl; Rgis -H

RI and R2 are both 2,5-dichl or gphen and RA are both nmethyl: R7 and
Its are both -H 25RL aﬁ‘&f‘ 52’ %’ﬁng% ’Eﬁﬂﬁ‘ﬁ{lﬂyﬁbﬁ’é‘h%”‘zﬁgﬂ‘a{ﬂﬁhm are

both nethyl; R7 Rmé&hﬂr Rg hotth - H; R1 and R2 are both
2, 5-di net hoxyphenyl R3 12 are both meth R7 andﬁﬁg are bot h -H
RL and R2 are both ph%h?“P th 3-pypngplenybt Wétﬁw'ﬂre meily RS ade 30bot h
-H, Rg are both -H;

R, and R; are both 3-flucrophenyl; R; and R4 are both methyl; Ry and

Rgare both -H;
R; and R; are both 4-chlorophenyl; R3 and Ry are both methyl; R; is
10 methyl; Rgis -H;

R, and R; are both 2-dimethoxyphenyl; Rz and Rsare both methyl; Ry
and Rgare both -H; _
R; and R; are both 3-methox§pheny1; R and R4 are both methyl; R,
and Rg are both ~-H; _ .
15 * R, and Ry are both 2,3-dimethoxyphenyl; Rs and R4 are both methyl;
Ry and Ry are both -H;
R; and R; are both 2,3-dimethoxyphenyl; R3 and R, are both methyl;
Ry is methyl; Rg is -H;
‘ R and R; are both 2,5-difluorophenyl; R3 and Ry are both methyl; R,
20 - and Rgare both ~-H;
R, and R, are both 2,5-difluorophenyt; R; and R4 are both methyl; R
is methyl; Rz is -H;
R, and R, are both 2,5-dichlorophenyl; R and Ry are both methyl; Ry
and Rgare both -H;
25 R and R; are both 2,5-dimethylphenyl; R3 and R, are both methyl; R
and Rg are both -H;
R, and R, are both 2,5-g1imethoxyphenyl; Rz and R4 are both methyl;
Ry and Rg are both -H; i
Ry and Ry are both phenyl; R3 and R4 are both methyl R;and Rgare
30 ‘both -H;
R; and R; are both 2,5-dimethoxyphenyl; R3 and R, are both methyl;
R7is methyl; Rgis -H;



R1 and R2 are both 2, 5-di nmet hoxyphenyl; R3 and RA are both nmethyl; R7 is
nmethyl; Rgis -H -139- Rl and R2 are both cyclopropyl; R3 and R4
are both nmethyl; R7 and 12.2 are both -H, R1 and R2 are both
cyclopropyl; R3 and R4 are both ethyl; R7 and Re are both -H, 5R1 and R2
are both cycl OPropyl; R3 and R4 are both nethyl; R7 is nmethyl; Rs is -H,
Rl and R2 are both 1-nethylcycl opropyl; R3 and Rag are both nethyl; R7 and

Rs are bot'f 2qus/024303 Rl and R2 are both 1-R&EYUREHEEFHr opyl ;
R3 and R4 are both nmethyl; 10R7 is nmethyl and R8 is -H Rl and R2 are
bot h 1-nmethyl cyclopropyl; R3 and R4 are both nethyl; R7 is ethyl and R8 is
-H; Rl and R2 are both 1-nethyl cycl opropyl; R3 and Rel ate both

nethyl; R7 is n-propyl and R8 is -H  15Rkgand R2 are both

1-net hyl cycl opropyl; R 3 and R 4 are both"nethyl; R7 and R8 are both

nmet hyl ; R1 and R2 are both 1-nethylcycl opropyl; R3 and R4 are both
ethyl : R7 and R8 are Bo#H Riqre both cyclopropyl; Rs and R4 arg both anetipyl sk eand Re

both. 1-i net hyl cygbopmapy! ;. R3 is nmethyl, and R4 is 20ethyl; R7 and R8 are
both -H; R1 and_R2 are both 2-nethylcycl opropyl; R3 and R4 are both
methyl; R7 and Rs ar eRb#ftdhReage both cyclopyoryhdapndduargbath ethyl; Ry and Ry

2- phenyl cycl opr ogklpotR¥:and R4 are beoth nethyl; R7 and 118 are both -H

25RI and R2 are both 1-phenyl %cl opropyl; R3 and R4 are both nethyl; R7 and
R8 are Both -H R g Reprrpoty @ chprepybyi 296 Ragre batl restlyl 7 i§r e bot h
met hyl ; R7 and RgefdyB RQ@s hi- H; ' RI and R2 are both

cycl opentyl; R3 and R4 are both met hyl ; R7 and R8 30are both - H; RI
and R2 -are both cycl' BhasdRz arrbotinltoribylgyslopsnylinis 2 Rs axgbethangdylar e bot h
-H Ry and Rg are both -I;
R) and R; are both 1-methylcyclopropyl; R3 and R4 are both methyl;
10 R7 is methyl and Rgis -H; ‘
. R; and R; are both 1-methylcyclopropyl; Rs and R, are both methyl;
Ry is ethyl and Rgis -H;
R; and R; are both 1-methylcyclopropyl; Rz and R4 are both methyl;
Ry is n-propy! and Rg is -H;
15 R, and R; are both 1-meth¥lcyclopropyl; R and R, are both methyl;
R7 and Ry are both methyl; :
R, and R; are both 1-m§thylcyclo§ropyl ; R3 and R4 are both ethyl; R,
and Rg are both -H; - . |
R, and Rp are both 1-methylcyclopropyl; Rs is methyl, and Ry is
20 ethyl; R; and Rg are both -H; )
R, and R; are both 2-methylcyclopropyl; R3 and R4 are both methyl;
R; and Rgare both -H;
R, and R; are both 2-phenylcyclopropyl; R3 and R, are both methyl;
R7 and Rgare both -H;
25 : R and R; are both 1-phenylcyclopropyl; R3 and R4 are both methyl;
R, and Rg are both -H;
R, and R; are both cyclobutyl; R3 and R4 are both methyl; R7 and Rg

are both -H;
R, and R; are both cyclopentyl; Rz and R4 are both methyl; R and Ry
30 are both -H; Ceat ot

R, and R; are both cyc‘l‘éhexyl; R3 and Ry are both methyl; R; and Ry
are both -H;



WO 2008/ 024303PCT1US20071018378 -140- 121 and R2 are both cycl ohexyl; R3

and R4 are both phenyl; R and Rs are both -H; Rl and R2 are both
nmethyl; R3 and R4 are both nethyl; 12.2 and Ra are both -H 5RI and R2 are
both nethyl; R3 and R4 are both t-butyl; R2 and Rg are both -H; RI

and R2 are both nethyl; R3 and R4 are both phenyl; R 2 and Ra are both -H,
RI and R2 are both t-butyl; R3 and R4 are both nethyl; R2 and Rg are 10both
-H Rl an®WO200pH3®Bt hy|l ; R3 and R4 are both met hyl; R2PRASRY7HFE™oth - H;
O 121 and R 2 are both n-propyl; R3 and R4 are both nethyl; 12.2 and
Rg are both -H 15 13. A conpound represented by formula (111) or (I1V):
R31172R4 R2 xrl:243 or Ri X1X2NR2 Ri 3 Z3R524

-140-

R, and R; are both eyclohexyl; Rs and Ry are both phenyl; Ry and Rg
are both -H; ' _
R) and R; are both methyl; R; and R4 are both methyl; R; and Rgare
both ~H;
5 R, and R; are both methyl; R; and Ry are both t-butyl; Ry and Ry are
both ~-H;
R, and R; are both methyl; R3 and Ry are both phenyl; R; and Ry are
both -H; .
'R, and Ry are both r-butyl; R; and Ry are both methyl; Ry and R are
10 both -H; '
R, and R; are ethyl; R3 and R4 are both methyl; R; and Ry are both -H;
or

R, and Ry are both n-propyl; R3 and R4 are both methy]; R; and Rgare

both -H.
15
13. A compound represented by formula (IIT) or (IV):
Ta Zq L2 T4
\x 3/ \T L TI X;
Rs ) Rs
g119) or
Ta T4
R N X X N R
i N 7N TN 2
]
Zs Rs Rg Z,
{Iv)
20

" or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or

prodrug thereof, wherein:



20 WD 2008/ 024303PCT/ 1352007/ 018378 -141- XI, X2, X3 and X4 are
I ndependently selected fromthe group consisting of NCCN NO2
O)Ri

WO 2008/024303 PCT/US2007/018378

-141-

Xy, X2, X3 and X4 are independently selected from the group consisting of

NO,

T | T’/CN s , f

F] > E]

S(0)Rg C{OR4g CF2Rq4
N/ N'./ N/
| [

Zy, Za, Z3, and Z, are each independently O or S;

R, and R; are independently an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted

10 heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
halo, nitro, cyano, guanadino, -OR,7, ~-NR9Rz, ~-C(O)Ry7, ~-C(O)OR 7,
-OC(O)R,7, -C(O)NRsR20, -NRzC{O)R,7, —OP(O)(ORI7)1, -SP(O)(OR17)z,
-SRi7, -8(0)R17, “-OS(O)pR17, -S(0)yORy17, -NReS(O)sR19, or -S(O)NR19R20;
provided that for formula (III), R; and R5 are not -OH, -SH, or —-NHj;
15 R; and R4 are indepe'ndentlsr -H, an op;tionally substituted alkyl, an
| optionally substituted alkcnjlfl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl; and
20 . Rs and Rg are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl;



N./." 3 or S ZE Z2, Z3, and Z4 are each independently 0 or S; R
and R2 are independently an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted 10heterocyclyl, an optionally substituted aryl, an
optionall&fsubstltuted heteroaryl, halo, nitro, cyano, guanadino, -01217,
-NRI 9R20, WQRW§42930%  _ C(0)012.17, -0C(0) 1217, - C(0)NRI 9‘%56{529%@&88& 0) R17,
-0P(0) (OR17) 2, -SP(0)(OR1i)2, -S(O)pRl?, -0OS(0)pRi 7, -S(0)0R17,
-NR1sS(0) pRi 7, or -S(0)pNRI9R20; provided that for fornula Cn, RL and R2
are not -OH, -SH, or -NH2; 15R3 and R4 are independently -H, an optionally
substituted al kyl, an optlonally substityyed al kenyl, an optionally
substituted aIkynyI an optlonally substltuted cycloallcyl an optlonally
substituted cycloalke yl tionally substituted heteroc

optionally substitute 9’65”591 %aﬁm&ﬁ‘?}i‘ Brispindeathndd; M'@%FOH@%{ éBrnyFm and

20R5 and R6 are bpstetﬁﬁﬂgndemlwed Hkyiahn @ﬁtﬁdrﬂﬂ?'sh%nw@@ﬁlkéﬁgtleﬁl @Hd@)&huy an
optionally substltuted(@y an, Oﬁ I onal substltfted al I'cyny

optional |y subst F4RSEREF ,| 3eyAPtions yopbstimed cyclopty .atlepaerwélyépeﬁ%ﬂktsﬁy|

an optionally subgdibdikdred ah@pﬁbmwosiuyséutu@a hefetd 9B | ohHBEdlIV Shbastul Yyl Or
an optlgpally substitut ed hetero WO 2008/ 024303PCT/ US2007/ 01837

.
-142- 129 argRyiong}] HS¥HT“%?%W%§EHT=ndependentIy H, -NR-19R20, hal o,

-012. 17, an optional | g,sidhsdovhishtasbnd ddriaydubsitited R uOaMsHtieaUbE Dbtailyddhe
al kenyl, an optionally substituted aIIcynyI an optionally substituted

cycl oal kyl, an off%Bnal |y substituted cycloalkenyl an opiionally

substituted heter occh\H ancﬁmls,om- m@cb&%s&btlga@iﬂ@mﬂy F1Gm an optionally
substi tuted heteroar .1 s_a coval ent bond sa@ﬁbstltuted or

unsubst it ut ed Cloﬁﬁ”éﬂﬁﬁPEﬁEmﬁqG%% aF@?“%ﬁ@YREQ““WB By Hrertional are,
i ndepenment |y, Lr{;bsaﬁ;t@cpmkpml dryoptishally subseaiel &?ﬂoall@[l afRbtienalyl Y

substituted alke .an, o nal |y 10su tltuted nyl, an optionally
substituted cycl 8% SPE?T c QQEPWLHQPPVO B§PP¥EWE§h@§EFBQVkéﬂ?P“mEWV

optionally subst kibstiefled@bBRaGYGbHILY sabsiRRel 8BRIaYyL, an optionally
substituted aralkyl, or an optionally substituted heteraralkyl;
R and Ry, for each occilrrence, are independently -H, an optionally

15 substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocycly}, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, or
an optionally substitute:d heteraralkyl; or R 9 and R, taken together with the |

20 nitrogen to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl; and
pislor2.
14. The compound of Claim 13, wherein:
25 R, and R; are each an optionally substituted ary] or an optionally

substituted heteroaryl; and ;. .

R; and Ry are each an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally

30 substituted heterocyeclyl.

15. The compound of Claim 14, wherein



substituted aryl, an optionally substituted heteroaryl, an optionally
substituted arallcyl, or an optionally substituted heteraral kyl; R1.9 and
R20, for each occurrence, are independently -H, an optionally 15substituted
al kyl, an optionally substituted al kenyl, an optionally substituted .
allcynyl, an optionally substituted cycloal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl, an optionally
substitut@%)aW??%” n optionally substituted heteroaryl PCAASBHOHA | y
substituted aral kyl, or an optionally substituted heteraral kyl; or R g and
R20, taken together with the. 20nitrogen to which they are attached, form
an optionally substituted heterocyclyl or an optionally substituted
heteroaryl; and pis 1 or 2. 14. The coqgggnd of Claim13, wherein: 25R 1
and 112 are each an optionally substituted aryl or an optionally
substituted heteroaryl; and R3 and R4 are each an optionally substituted

t

al kyl, an optional | y Bul§stangtReds silkansntionally swstived ligylsabentionatie d

al kynyl, an opt i Qmafitiednlsii by el=1% 4V j substituted
cycl oal kenyl , an optionall%?§053§goﬁm&5 f &daﬁ@m?@&??ﬁ%%hh¥he conmpound of

stituated heterocycly . l
d ai m 14, wher ei fbsttuted cycloalkyl, apmptignally sghsfitgd ic¥cloplkeny, apmritionallyl y

substituted al kKydubs@redtet?bS)cly: siabst.i tuted al kenyl, an optionally
substituted allcynyl, an optionally .-substituted cycloal kyl, an optionally

substituted cycl oal kehynd Bhasgseshamalkyl grawmt i t ut ed het erocycl y1; and 5R3
and R 4 are each an allcyl "group. 16. The conpound of C aim 15, wherein R
and R2 are each a substituted or unsubstituted phenyl group and R3 and Ri

are each methyl bhe gamgquod pf Clamrhy whergse Bndand Rz eresiagh a subsiieedem R1
and R2 are both @:{kuea&h@a%héﬁ@ls%%tnte aiél}a%%d%kayé eacRn@R{li RRA|AY substituted
u

al kenyl, an optionally substi't | cynyl, an optionally substituted
cycl oal kyl,.an optionally substituted cycl oal kenyl, an optionally

subst i tig edihet erRCYShydund b2 RQaikS13, lhedid R6 is -H or an optionally
substituted al kyl, an optionally substituted al ken an optionally

|
substituted al kynyl, BnaghRessarhanemionshiysstieyed dkylkgn optinallpt i onal | y
substituted cycl apkk@ial alkéiyl GRIIpABAIYsub MRSl UYL, AELeHGRNS! VI -

substituted cycloalky],.an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl;

15 - R is -H; and .

Ry is -H or an optionally substituted alkyl, an optionally substituted

alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted .
heterocyclyl. ' '

20

18. The compound of Claim 17, wherein Rl. and R; are both a C3-C8 cycloalkyl

group optionally substituted with at least one alkyl group; R; and R4 are both
an alkyl group; and Ry is -H or methyl.

25 19.  The compound of Claim 18, wherein R; and R; are both cyclopropyl or
1-methylcyclopropyl.

20.  The compound of Claim 13, wherein R;3 is a covalent bond.

30 21 The compound of Claim 13; wherein Ry3 is -CH;CH;CH;- or
~CH:CH,.

22. The compound of Claimns 13, wherein



20 18. The compound of Claim 17, wherein RI and R2 are both a C3-C8
cycl oal kyl group optionally substituted with at |east one al kyl group; R3
and R4 are both an al kyl group; and R6 is -H or nmethyl. 2519. The conpound
of Claim 18, wherein RL and R2 are both cycl opropyl or 1-m
et hyl cycl opropyl. O The conpound of Claim 13, wherein R13 is a coval ent
bond 30 21The conpound of O aim 13; wherein R13 is -CH2CH2CH2- or_ - CH2CH2.
22. The coM9RIMOB3Cai rns 13, wherein WD 2008/ 024303PEFFYSRIGBF? B18378
-144-- R13 is -C(R7) QR3) - ; R7 and Ra are each independently -H or
an optionally substituted al kyl, an optionally substituted al kenyl, an
optionally substituted al kynyl, an optionally substituted cycl oal kyl, an
optionally substituted cycloal kenyl, an Sgptionally substituted
het erocyclyl; or R7 is -Hand R8 is an optionally substituted aryl or an
optionaWsubstituted heteroaryl. 23.The conpound of Caim 13, wherein Z1 and
Z2 are both 0. 10 24.%hésce &:0f Claim13, wherein Zi and Z2 are both
S. 25. The conpound of, &k Ard 3achARE SRR Rerdy -BNGH %%ﬁioﬁmggsdbsﬁmte%& The
conpound of daim 13, wherein Z3 and Z4 aré both S’ 15 Z7. The conpound of
Cl ai m 13, wher ei #kHoan ptgnally guirtimted dkenydrn egiepalhtarbstigatedalismyh gn
g?"z' gp:' Ib)(;t ﬁUbStéﬁtiéhSﬂ'y ﬁl%ﬂﬁted%clo%l,%rgfﬁblﬁ%ql}(gubgﬁtﬁfemc%rg’lbalﬁgﬂl,eém X1 and
5 optionally substituted heterocyclyl, or Ry is —H and Rjy is an optionally

substituted aryl or an optional.l'“y'suhstitutéd heteroaryl.
23. The compound of Claim 13, wherein Z, and Z; are both O.
10 24, The compound of Claim 13, wherein Z, af1d 7 are both S.
25, The compound of Claim 13, wherein Z; and Z4 are both O.

26. The compound of Claim 13, wherein Z; and Z4 are both S.

15
27. The compound of Claim 13,' wherein Ro, Ry, and Rn are each independently
—H or an optionally substituted alkyl.
28. The compound of Claim 13, #ﬁéi“éih‘ X and X; are both
20

NO,

NC\”/C-N TI‘/GN lr

/S(O)zRg /C(O)RTU

- 29, The cémpbund of Claim 13, Wherei X, and X; are both
25



NC(0) R-03 or - 29.The compound of Claim13: 'Rikei-eiir X3 and X4 are both
-145- NCc NO2

WO 2008/024303 PCT/US2007/018378

S(O)Re C(O)R1g
7 . N/
“ ol H
, OF
30, The compound of Claim 13, wherein the compound is a compound of formula
5 V)
Ra o) o) T4
Ry N j\ N _ R
\x :'3/ \T /U>(\ T e ”
. R R
H 7 8 H
10 : ~ ™)

wherein: i,
Ry and Rg are each independently -H or an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
15 ) optionally substituted heterocyclyl, or Ry is —H and Rg is an optionally

substituted aryl or an optionally substituted heteroaryl.
31.  The compound of Claim 30, wherein X3 and X4 are both

_~S(0)2Rg

20 |



(O)R o , of
conpound of forrmula 5(V): 10(V) wherein: R7 and R8 are each independently

-H or an optionally substituted al kyl,
an optionally substituted al kynyl,

30. The conpound of C aim 13, wherein the conpound is a

optionally substituted cycl oal kenyl, an

10

15

20

25

30

WO 2008/024303 PCT/US2007/018378
-146-

32. The compound of Claim 31, wherein Ry is an optionally substituted allyl.

33,  The compound of Claim 32, wherein the alky] group is optionally substituted
with a lower alkyl, a lower alkenyl, a lower alkynyl, a C3-C8 cycloalkyl, a C3-C8
cycloalkenyl, a phenyl, a benzyl or a lower haloalkyl group.

34, The compound of Claim 32, wherein R, and R; are each an optionally substituted
aryl group; and R; and R4 are each an optionally substituted alkyl group.

35. . The compound of Claim 34, wherein R, and R; are each an optionally substituted
phenyl; and R; and R4 are each a methyl or ethyl group.

36.  The compound of Claim 35, wherien Ry and Rg are both -H.

37. The compound of Claim 30, wherein:

R; and R; are both phenyl; R3 and R4 are both methyl; R, and Rgare
both -H;
R and R; are both phenyl; R; and R4 are both ethyl; R; and Rgare
both -H; '
R| and R; are.both 4-cyanophenyl; R3 and Ry are both methyl; Ry is
methyl; Rgis -H;
.. Ry and R; are both 4-methoxyphenyl; R3 and Ry are both methyl; R
and Rgare both -H; .
R, and Ry are both phenyl; R3 and R4 are both methyl; R is methyl;
‘Rg is -H; -
R, and R, are both phenyl; R; and Ry are both ethyl; Ry is methyl; Ry
is -H;
R, and Ry are both 4-cyanophenyl; R; and R4 are both methyl; Ry and
Rg are both -H;
R and R; are both 2,5-dimethoxyphenyl; R3 and R4 arel both methyl;
R; and Rg are both -H;
R and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl;
R7 is methyl; Rg 15 -H;

an optionally substituted al kenyl,
an optionally substituted cycl oal kyl,

an



150ptional Iy substituted heterocyclyl, or R7 is -H and R8 is an optionally
substituted aryl or an optionally substituted heteroaryl. 31. The conpound
of Claim30, wherein X3 and X. 4 are both (0 )2 Rg 20111 WO

2008/ 024303PCT/ US2007/ 018378 -146- 32. The compound of C aim 31, wherein R3
is an optionally substituted al kyl. 33. The conpound of C aim 32, wherein
the al kyl group is optionally substituted with a | ower al kyl, a | ower

al kenyl , a¥03MBM028P3 cynyl , a C3-C8 cycl oal kyl, a C3-C8 Bcluswaedestgl , a
phenyl, a benzyl or a | ower haloallcyl group. 34. The conpound of C aim 32,
wherein RI and R2 are each an optionally substituted aryl group; and R3 and
R4 are each an optionally substituted al kyl group. 10 35. The conpound of
Claim 34, wherein Rl and R2 are each an OH onal Iy substituted phenyl; and
R3 and R4 are each a nethyl or ethyl groﬂg. “36. The conmpound of C ai m 35,
whbrien R7 and R8 are both -H 15 37. The conmpound of C ai m 30, wherein:

Rl and R2 are both phéhyand RR3reapdh Reyamaphbngl hRiredd ) are bath matlyR&,ane bot h

- H; both phenyl; R3 and R4 are both ethyl; R7 and R8
are both -H, 20R andb% ate. both 4- cyanophenyl "R3 and R4 are both nethyl;
R7 is nethyl; R8 is -, andR;are botlB- famdor.lﬁznzdc E3bmm&ermtﬁmxmphmmd R3 and
R4 are both meth% &g%% 12:3 are both -H _ Rl and R2
are both phenyl *are both nethyl; R7 is nmethyl; 25R8 is -H, 12..,
and R2 abe both phenylR, 478 Rare Buth drohldyophenel; Ryland R, ateshatieteyHyl; lR8si s - H;

RI and R2 are bot hﬁ@rlgﬁam henyl; R3 arid R4 are both nethyl; R7 and R8 are
both -H 30Ri and" h 2, 5-di rnet hoxyphenyl; R3 and R4 are both

nmet hyl ; R, and R; are both 2-dimethoxyphenyl; R3 and Ry are both methyl; R

and Rgare both -H;
Ry and R; are both 3-methoxypheny!; Ry and R, are both methyl; Ry
10 and Rj are both —i—I;
R; and R; are both 2,3-dimethoxyphen3'/]; R3 and R, are both methyl;
R5 and Rg are both -H; '.
R and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl;
Ryismethyl; Rgis H; |
15 R and R; are both 2,5-difluorophenyl; R3 and Ry are both methyl; R;
" and Rgare both -H; o
R) and R; are both 2,5-diflnorophenyl; R3 and R, are both methyl; R
iz methyl; Rgis -H;
R, ax-ld R, are both 2,5-dichlorophenyl; R3 and R4 are both methyl; Ry
20 and Ry are both -H; '
R; and R; are both 2,5-dimethylphenyl; R3 and Rq are both methyl; Ry
.and Rs are both -H;:
" R; and R; are both 2,5-dimethoxyphenyl; R3 and R; are both methyl;
R; and Rg are both -H;
25 R; and R; are both phenyl; R3 and R, are both methyl; R7 and Rj are
both -H;
R, and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl;
R7 i3 methyl; Rgis -H; ' Cs
R; and Ry are both cyclopropyl; R and Ry are both methyl; R; and Rs
30 are both -H;;
R; and Ry are both cyclopropyl; R3 and R4 are both ethyl; R; and Ry
are both -H;



R7 and 12.8 are both -H Rl and R2 are both 2, 5-dinmet hoxyphenyl; R3
and R4 are both nmethyl; R7 is nethyl; R8is -H WO

2008/ 024303PCT/ US2007/ 018378 -147- R1 and 127 are both 3-cyanophenyl ;
R3 and R4 are both nmethyl; R7 and Rs are both -H, 121 and 122 are
bot h 32f | Uor ophenyl; R3 and R 4 are both nethyl; R7 and Rg are both -H, 5R1
and 122 are both 4-chl orophenyl; R3 and R4 are both nmet R7 is nmethyl;

Rg is -H WO20080343033nd R2 are both 2-di met hoxyphenyl : IQ@*Q-I‘? 00E0183% & hot h
methyl; R7 and Rg are both -H R and 12.2 are both 3- et hoxyphenyl ; R3 and
R4 are both nethyl; R7 10and 12.8 are both -H Rl and 12.2 are
both 2, 3-di net hoxyphenyl; R3 and R4 are both nethyl; R7 and R8 are both -H
R1 and R2 are both 2, 3-di met hoxyphenyl ; ?:ﬁ and R4 are both nethyl; R7 is
methyl; Rgis -H 15Rl1 and R 2 are both g di fl uorophenyl; R3 and R are
both nethyl; R7 and R are both -H; RI and 12.7 are both

2,5-di fI uor ophenyl : BR1 aRgiRmaredogh exsiopromtlngs anddys are berdumgthyl; Reis s - H;

Rl and R2 are boﬁ{&ﬂ—gq?mngl;l orophenyl; R3 and R4 are both nethyl; R7 20and
Rg are both -H R “and 127 are both 2, 5-dime hent){l R3 and 124
are both nmethyl: R7 aRdardRats bedt krmethyleyclopropyl; ]hm?ﬂ%daf?b arethyot h

2, 5-di net hoxyphewhdﬁgm@m@t}ﬁﬁare both nethyl; R7 and R8 axe both -H 25RI
and 122 are both phenél R3 and R4 ay 6 both nethyl; R7 and fg@gre both -H;

R and R are both 2, 5:8p¢ Reﬁwd%@gﬁbh@ﬁﬁpylcwéopaﬁwlms ancERiyse holanethyl R7 i s
met hyl ; R8 is -HR;ismethyl and Ry is -H;

R; and Ry are both 1-methylcyclopropyl; R; and R, are both methyl;
Ry is ethyl and Rgis -H; .
R} and R; are both 1-methylcyclopropyl; Ry and R4 are both methyl;
10 Rj is n-propyl and Rgis -H;
. R and R; are both 1-methylcyclopropyl; R; and R4 are both methyl;
R+ and Rg are both méthyl;
R and R; are both 1-methyleyclopropyl; Ry and Ry are both ethyl; R,
and Rg are both -H;
15 R and R are both l-methylcyc] opropyl; R is methyl, and R4 is
ethyl; R7 and Rg are both -H;
Ry and R, are both 2-methyleyclopropyl; R; and R4 are both methyl;
R7 and Ry are both -H; R .
R, and R, are both 2-phenyleyclopropyl; R; and Ry are both methyl;
20 Ry and Rg are both -H; '
R, and R; are both 1-phenylcyclopropyl; Rz and R4 are both methyl;
R5 and Rg are both -H;
R; and R> are both cyclobutyl; R; and R4 are both methyl; R; and Rg
are both -H;
25 R, and R; are both cyclopentyl; R3 and R4 are both methyl; R7 and Ry
are both -H;
R) and Rz are both cyclohexyl; R3 and R4 are both methy!l; Ry and Ry
are both -H;
R, and R; are both cyclohexyl; R3; and R, are both phenyl Ry and Rg
30 are both -H; : v
R, and R; are both methyl; Ry and R4 are both metbyl; R; and Rpare
both -H;



Rl and R2 are both cycliipropyl; R3 and R4 are both nethyl; R7 and R8 30are

both -11; Rl and R7 are both cyclopropyl; R3 and R4 are both ethyl;
R7 and R8 are both -11; R1 and R2 are both eyel opropyl; R3 and R4
are both methyl; R7 is nethyl; R8 is -H R1 and R2 are both

1- met hyl cycl opropyl; R3 and R4 are both nethyl; R7 and Rs are both -H, 5R1

and R2 are both 14t et hyl cycl opropyl; R3 and R4 are both nethyl: R7 i S

met hyl  and® RYIPEH, Rl and R2 are both 1-net hyIPwﬂlSS%'ﬂ@Wl""f R3 and
R4 are both nethyl; R7 is ethyl and R8 is -H R and R2
are both 1-nethyl cycl opropyl; R3 and R4 are both nethyl; 10R7 is n-propyl
and Rs is -H Rl and R2 are both 1-nethyl cyclopropyl; R3 and R4 are
both nethyl; R7 and Rs are both nethyl; 121 and R2 are both

1- net hyl cycl opr opyl ; R3 and R4 are both et%yl R7 arid R8 are both -H;
15121 and R2 are bot hyl cycl opro i S neth and R4 is ethyl;

R7 and R8 are both - ﬁ-’-‘”ﬁ%o Péa@n@',%ﬁﬁrej:oﬁl@{ ﬁ‘}‘b’%%laﬁﬂ%ﬁiﬂ R3 and
1(4 are both netllityth;-HR7 and Rg are both -H RL and R2 are
bot h 2- phenyl cycl opro and R4 are _bot h_mnet 20R7 and R8 are both
41; R and R a %ﬁsﬂibBWéﬂvﬁX&&S&Bﬁi&ﬁe}L%Fﬁ?@fWﬂﬂa &9B8 h

met hyl ; R7 and ReotBrH; both -H; R1 and are both cyclobutyl; R3 and
R4 are %:)th met hyl ; %%rﬁgboth - H; 25R ang}RZ are both

cycl opentyl: R3 and Re&e Rotdt Tl Regpnd Reareio peybRrapd Reare g1 ang

R2 are both cycls&tﬁxul, R3 and R4 are both nmethyl; R7 and Rg are both -H

Rl and R2 are bot h cycl ohexyl; R3 and R4 are bothtghenyl R7 and Rs. 30are
both -H I . R and R; are ethyl; R3 andR4are both methyl; R; and Rg are both -H;

or

R, and R; are both n-p::c;pyl; R4 and R, are both methyl; Ry and Ry are

10 both -H.
38. . The compound of Claims 13, wherein the compound is a compound of formula
(VI):
Ra R4
15
(V)
wherein:

R and Ry are each independently -H or an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
20 optionally substituted cycloalkyl, an opfionally substituted cycloalkenyl, an
optionally substituted heterocyclyl, or Ry is —H and Rg is an optionally
substituted aryl or an 6ptionally substituted heteroaryl.

39. The compound of Claim 38, wherein: '
25 - R; and R, are both phenyl; R; and R4 are both methyl; R; and Rgare
both -H;
R, and R; are both phenyl; Rs and R4 are both ethyl; R; and Rgare
both -H;
R; and Ry are both 4-cyanophenyl; R; and R4 are both methyl; Ry is
30 methyl; Rgis-H;



Rl and R2 are both net4l; R3 and R4 are both nethyl; R7 and Rs are both -H
WO 2008/ 024303PCT/ US2007/ 018378 -149- Rl and R2 are both nethyl; R3
and R4 are both t-butyl; R7 and Rs are both -H R1 and R2 are both
methyl; R3 ancl R4 are both phenyl; R7 and Rs are both -H, 5121 and R2 are
both t-butyl; R3 and R4 are both methyl; R7 and R8 are both -H Rl and R2
are ethyl; R3 and R4 are both nethyl; R7 and R8 are both -H or

Rl and R7VéR 200p624B03n- propyl ; R3 and R4 are bot h net hyl PORASAHANREr e
10both -H 38. The conpound OF Cl aim 13, wherein the conmpound is a conpound
of formula (WVI): wher ei n: R7 and R8 are each independently -H or
an optionally substituted alkyl, an optionally substituteel'al kenyl, an
optionally substituted al kynyl, an 20opti,Qpally substituted cycloallcyl, an
optionally substituted cycl oal kenyl, an ﬂgpionally substituted
heterocyclyl, or R7 is -Hand R8 is an optionally substituted aryl or an
Optional |y substitut el &t Bs mrabpth 4-8@thoxeplasrh dlerohddis a6 bothmsgylviker ei n:
25R3 and R2 are Q&;ﬂugggg%L'.Rs and R4 are both methyl; R7 and Rs are both
-H; Rl and R2 are otﬁLphenyI; R3 and R4 are both ethyl; R7 and R8
are both -H Rl and R am&Rpaelvoth gheanb Faeng Ry aRPbcdintheRyl;dt-ds wethyl;net hyl ;

R7 is R is -H: :
5 R, and R; are both phenyl; R3 and R, are both ethyl; R; is methy); Ra
is -H;

R, and Ry are both 4-cyanophenyl; Ry and Ry are both methyl; R; and
R are both -H; .
R, and R; are both 2,5-dimethoxyphenyl; R and R, are both methyl;
10 R- and Rz are both -H;
' R, and Ry are both 2,5-dimethoxyphenyl; R3 and R, are both methyl;
Ry is methyl; Rg is -H; RS
R; and R are b_o'th 3-cyanophenyl; R3 and R4 are bcﬁh methyl; Ry and
Rj are both -H;
15 R} and R; are both 3-fluorophenyl; R3 and R4 are both methyl; Ry and
Rz are both -H; ' o
R, and R are both 4-chlorophenyl; Rs and R4 are both methyl; Ry is
methyl; Rgis -H; )
R and R; are both 2-dimethoxyphenyl; R; and Ry are botﬁ methyl: Ry
20 and Rg are both -H;
R, and R; are both 3-methoxyphenyl; R3 and R4 are both methyl; Ry
and Rg are both -H;
R; and R; are both 2,3-dimethoxyphenyl; R; and R4 are both methyl;
Ry and Rg are both -H; R
25 R, and Ry are both 2,3 dimethoxyphenyl; R; and R, are both methyl;
R; is methyl; Ry is -H: '
R, and Rjare both 2,5-difluorophenyl; R3 and R4 are both methyl; R,
and Rg are both -H; |
R; and Rj are both 2,5-difluorophenyl; R; and R4 are both methyl; R,
30 is methyl; Rgis -H;
R, and R; are both 2,5-dichlorophenyl; R3 and R4 are both methyl; Ry
and Rz are both -H;



30methyl; R8 is -H, WD 2008/ 024303PCT/ US2007/018378 -150- Rl and R2
are both 4-nethoxyphenyl; R3 and R4 are both nethyl; R7 and RB are both -H;
Rl and R2 are both phenyl; R3 and R4 are both nethyl; R7 is nethyl; R8 1S
-H, 5R1 and R2 are both phenyl; R3 and R4 are both ethyl; R7 is nmethyl; R8
is -H WD 2008/ 024303PCT/ US2007/ 018378 - 151- Rl and R2 are both
2,5:di met hyl phenyl; R3 and R4 are both nmethyl; R7 and Rg are both -H
121 audi t wae@shboibs 2, 5- di net hoxyphenyl ; R3 and R4 ar e fmbis20toasshs R7 and
R8 are both -H 5111 and R2 are both phenyl; R3 and R4 are both nethyl; R7
and R8 are both -H RI and R2 are both 2, 5-di net hoxyphenyl; R3 and R4
are both nethyl; R7 is nethyl; Rg is 41, Rl and R2 are both
cycl opropyl; R3 and R4 are bot h met hyl; R7 and R8 10are both -H Rl and R2
are both cyclopropyl: R3 and R4 are botlridthyl: R7 and R8 are both-H: Rl and
R2 are both cyclopropyl R3 and R4 are both’ nethyl R7 is methyl; R8 is -H
égRl ang Fl?] alr_I e both RTmhy&%sﬁcmi-gﬁﬁim}fﬁﬁe@rﬂ}dliﬁdﬁﬁ%wmt}am%%ﬁykh EZ and
are bot n are bot met hyl cycl opr opy an are
R 96 R g

bot h net hyl; R8 is 4-1; 111 and R2 are
both 1-net hyI cycl opr ORthdmraBdﬂl@}S-afrﬂetb@iﬁhﬁﬁﬁlhm ancmﬁ%ebstheﬁ&tw and R8
IS -H,. o 1-met hyl cycl opropyl; R3 and R4 are both
met hyl ; R7|s n}g??ﬂfﬁ" s - H

R, and Rzare both phenyl; R3 and Ry are both methyl; Ry and Rg are

both -H;
R, and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl;
R7 is methyl; Rgis -H; '
R and R; are both cyclopropyl; R and R4 are both methyl; Ry and Ry
10 are both -H; ‘ :
R, and R; are both cyclopropyl; R3 and R4 are both ethyl; Ry and Rg
are both -H
R, and Ry are both cyc10propy1 R3 and R4 are both methyl; R; is
methyl; Rgis -H;- : '
15 R, and R; are both 1-methylcyclopropyl; Rz and Ry are both methyl;
Ry and Rg are both -H; . -
R, and R; are both 1-methylcyclopropyl; R; and R, are both methyl;
R7 is methyl and Rgis -H;
R, and Ry are both l-meth:ylcyclopropyl; R; and Ry are both-methyl;
20 Ryisethyl and Rgis -H;
R, and R; are both 1-methyleyclopropyl; R and Ry are both methyl;
R7 is n-propyl and Rgis -H; )
R; and R; are both 1-methylcyclopropyl; R3 and R4 are both methyl;
R and Rg are both methyl; '
25 R and R; are both l-methylcyclopropyl; R; and Ry are both ethyl; Ry
and Rgare both -H; i
R) and R; are both l-me{hylcyclopropy] Rj is methyl, and Ry is
ethyl; R; and Rgare both -H;
R, and R; are both 2-methylcyclopropyl; R; and Ry are both methyl;
30 R7 and Rg are both -H;
R, and R; are both 2-phenylcyelopropyl; R; and R4 are both methyl;
Ry and R are both -H;



R1 and R2 are both 1-nethylcyclopropyl; R3 and R4 are both nmethyl; R7 and
Rg are both nethyl; 25121 and 122 are both 1-nethyl cycl opropyl; R3 and R4
are both ethyl; R7 and R8 are both -H Rl and R2 are both
1-friethyleyclopropy]; R3 is nmethyl, and R4 is ethyl; R7 and R8 are both

X 12) and R2 are both 2-nethylcyclopropyl; R3 and R4 are

boih methyl : 30R7 and Rg are both -H; Rl and R2 ar e bot h
2- phenyl cé‘@ B9, R3 and R4 are both nethyl; R7 and RSB -1 wo
2008/ 024303PCT/ US2007/ 018378 - 152- R1 and R2 are both

1- phenyl cycl opropyl; R3 and R4 are both nethyl; R7 and Rs are both -H

Rl and R2 are both cyclobutyl; R3 and R4 are both nethyl; R7 and Rg are
both -H, 5R1l and R2 are both cycl opentyl;js®3 and R4 are both nethyl; R7 and
RB are both -H Rl and R2 are both cycl ohexyl; R3 and R4 are both
methyl; R7 and R8 are bot(51

cycl ohexyl ; R3 and |t &7 eRi‘)E(ijl-ILf3 ﬁoBhléﬁg}?qylcﬁflogﬁ?Pyﬁéﬁ%%‘gﬁg‘ EE?ZJP%E%?—‘T‘ OYH;h R1
and R2 are bot h RedmyR;arlRBotind;R4 are both nethyl; R7 and Rg are both -H
M 15K and Re are DBt RMYEE Ry PPy SIORIDRATE Rt oEOrYE Rr e R are
both -H , . arel@bttadHf R2 are both t-btitYl; R3 and R4 are both nethyl;
And RB ae bot h -1y oBop RadeBopentl n g Hiere ot i SRR 2,
both nethyl; R7 aedoBg-Fare both -H 40. A conpound represented by fornula
(Vi) 25 Ry and R; are both cyclohexyl; R and R, are both methyl; Ry and Rg
are both -H;
R, and R; are both cyclohexyl; Rz and R, are both phenyl; R; and Ry
10 are both -H;
. R; and R; are both methyl; R3 and R4 are both methyl; Ry and Rg are
both -H; ~
R, and R; are both methyl; R3 and R4 are both #-butyl; Ry and Rg are
both -H;
15 - R, and R are both methy}; R and Ry are both phenyl; R; and Rg are
both -H; ' .
R, and R, are both I—B\it}il; R3 and R4 are both methyl; R; and Rg are
béth .—H;
: R; and R, are ethyl; Rz and R4 are both methyl; Ry and Ry are both -H;
20 or
- R, and R; are both n-propyl; R3 and R4 are both methyl; Ry and Rg are
both -H.

40. A compound represented by formula (VII):

zZ Ts TB z
A A
R, T/ \“x_r,// \T R

Ra - R4

25

2

(VID



R5R5Z X5NR2 R3R4 WD 2008/ 024303PCT/ US2007/ 018378 - 153- or a
tautoner, pharnaceutically acceptable salt, solvate, clathrate, or prodrug
t hereof, wherein: each Z is independently 0 or S; X5 is -S(0)-, -S(0)2-,
-P(0)(01112)-, -S(0)2R13S(0)2-, -S(0)20S(0)2-, 5-S(0)2SS(0)2-,

-S(0) 2N(R5) S(0) 2-,-P(0) (01?-12) R13P(0) (OR12)-, P(0)(0OR12)0P(0)(0R12) -

-P(0) (01212)SP(0) (012.12)-, or -P(0)(01212) N(R5)P(0) (0R12) -; and
R2 are i nfEp&NERHEy an optional ly substituted al kyl, RETIFRIGHIEINS
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted 10cycl oal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, halo, Sgtro cyano, guanadi no, -01t17,
-NRI 9R20, -C(0)1?-17, -C(0)01217, 0C(0) ]1_ - C(0) NRI 9R20,

-NR13C[0) 1?-17, -OP(0) (ORL7)2, -SP(0)(ORL7)2, S1217, -S(0)R17,

-0S(0) pRL7, - S(0) p0120riartattopgr, E@@wmmlbfraw@{tw?}m seizate. al ®wrded t hat
When either Z3 ofrodéhgitBefor, WAeRidRL Or R2 is not -ORL7, provided that when Z
is 0, then RL or' R2 i's not -0R17 or-NRI 9R20; R3 and R4 are

i ndependent |y -H, an #hiZohardependsntlyiQ et%d al kyl, an optionally
substituted al kenyl, ggl ISO_IQE i (@62_5 W@demg)eds@d)jékn}gk@) E@ﬁbg(@jzl y

substltuted cycloal enyl

opti onally 205ub1§t(p@ )2he§ )raﬁ(%PR@ﬁBISPSgX@Bsz)r,t uted aryl or an

optional Iy substpiaseR, B@P@)@@R}/zb .p(O)EOijﬁa(@@@)lﬁg_age i ndependently -H,
an optionally substi fut ed I'y"subStituted al kenyl, an

optional l'y substﬁ(Qﬁ@FlaJN(By}W@)(oﬁq?.)optl onal |y substituted cycloallcyl, an
optional |y substitutef, ﬁ@k?ﬁjelfﬁ’d})ﬁknd@aﬂ QH%FH&?AMB:&B&&HQS%&P% [])Jtlonal]y

het erocyclyl, an optionally substituted or _an opti onal stituated
het eroaryl ; subsfitpted; %kqnﬁaép@ﬁaemﬁlwubwmt&ﬁ alleypyly ﬁappvor@élwlb&tmt@a

al kyl, 1@n opti ongldisatsmbst ddishay lyseRydd cy%l%aﬂd%jvl%h%%ﬂorﬁﬂ?%ﬁﬁsh%é‘dj
allcynyl, an optjonally substituted cycloal kyl, an optiona substituted

cycl oal kenyl , anh%HPPb‘Hﬁlls Ry optifnetl VtSEll?Sé‘Hlted aryl, ah optionally substituted heteroaryl,
halo, nitro, cyano, guanadino, -ORj7, -NR9Rz0, ~C(O)R}7, -C(OYOR,7,

-OC(O)Ry7, ~C(O)NR1gR20, -NR1gC(O)R;7, -OP(O)(OR17)2, -SP(O)(ORu7),
-SR)7, -8(O)Ry7, -OS(O)gRy7, -S(O)OR17, -NR185(0O)pRy7, or -S(O)NR9R20;

15 -provided that when either Zs or Z, is O, then R, or R; is not -OR 7, provided that
when Z is O, then R; or R; is not -OR37 or-NR9Rag;

Rj3 and R4 are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an bption_glly substituted cycloalkenyl, an optionally

20 substituted heterocyclyl, ailrofiti_onally substituted aryl or an optionélly substituted
heteroaryl; l

Rs and Ry are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally

25 substituted heterocycelyl, an optionally substituted ary‘fl or an optionally substituted
heteroaryl;

R,z is independently —H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted

30 heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
or halg;

R 3 is a covalent bond, or a substituted or unsubstituted C1-C6 alkylene
group; e



30heterocyclyl, an optionally substituted aryl, an optionally substituted

het eroaryl, or hal o; R13 is a coval ent bond, or a substituted or
unsubstituted d -C6 allcylene group; 7/ WD 2008/ 024303PCT/ US2007/ 018378
-154- R17 and R18, for each occurrence, are, independently, -H an

"optionally substituted al kyl, an optionally substituted al kenyl, an
optionally substituted allcynyl, an optionally substituted cycl oal kyl, an
opti onal | WO:10%024§43t ed cycl oal kenyl, an optional |y sub@CI{Uje@d018378

het erocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aral kyl, or an optionally substituted

het er ar al kyl ; R19 and R 20, for each occurrence, are independently
-H, an optionally substituted al kyl, gﬁglonally substituted al kenyl, an
optionally substituted allcynyl, an opt| Tly substiturfed cycloal kyl, an

optionally substituted cycloalkenyl an optionally substituted
het erocyclyl, an opti Bmaﬂlﬂﬁis,dbscactl@?@m@ﬁy,lare,andémgntﬁ@ﬂal H; agubst i t ut ed

heteroaryl, an o&; 1&%5&@89&% ‘Jg&ﬁ'ﬁl E{?gﬁéﬁﬁﬁ?lsubs%&t alRBiH0 éjt%{ﬁ%tl t ut ed

heteraralkyl R19 an wth the nittog ich
they are attac heﬂlbsﬁ'@tq‘ﬁl d@w&tmbngllywbsmmtedtwdwéwblaOQythylﬂl)’or an

Bt onal 1Y Subst LUk etd\SkRLAREY) on BRI SutkaficPro ey GOTROUEL ALl 0 ol m

40, wherein both Z s are e conpoun both Z
groups are O. Th%lbﬁbt’@b%kmdl et oplieriaty sabstifitted hﬁnm)(ﬁ’h@orﬁl(omu}' -S(0)2-, or

-P(0) (0B-12 SOZRJ.SSOZ

P 0] { on2) Rusp| D AEEROERy Rl (h BidBrally Sk Bed il (D) 2 L SS(0) 2 or
and R2 are each an OpRIlSOEmEIIRZjJ, fou parhiacereehcay ark inglependeopy e dppiosailst j t ut ed
het | ; d | kyl
o oot ronal 1y subbptiped AN Bidikty GREAnAL ARLLAA ool bt 81Ky
opti onal | yI ISUbSt%pﬂdmf%Mlkym%ﬁwzm&éJ@@ni@sﬂ%mb@mcglﬁ I oglﬁkenyl ,
an optiqpally su 62%@1-%‘11 %%88% ét te SeyERTRAYHMof? Bhfthfed:
wherein WO 2008/024 01 t§ g uH R6

-H, aln opti onal | Wé@bmlpmlédsvbﬁﬂktyted hateremyl, emaplignadly lsubstitwtedaraliiykeny| | Zn
optionally substyfy @&haﬁg%?{ e@ﬂ aa}mgn% H%gpﬁzgug&ﬁ%%m&kt & d%ihktxé, an

optionally substituted eny an (e)fb tit
het er ocycl yl ; anuit®@gn tmhich tﬂﬁ}sﬂfea@@bhd, Halakyptlfglacﬂuﬂﬁubstlmted _

heterocyclyl or an optionally substituted heteroaryl; and

15 pislor2.

41, The compound of Claim 40, wherein both Z groups are S.

42.  The compound of Claim 40, wherein both Z groups are O.
20 -
43. The compound of Claim 40, wherein X5 is -5(0)-, —=S(0)2-, or -P(O)(OR2)-.

44.  The compound of Claim 40, Whérein Xs is -S(0)2R3S(0)z- or
-P(O)(OR12)R13P(O)}OR2)-. '

25
45. The compound of Claim 40, wherein:

R, and R; are each an optionally subsntuted aryl or an optionally
substituted heteroaryl; and
R3 and R4 are each an optionally substituted alkyl, an optionally
30 substitnted alkenyl, an optionally substituted alkynyl, an optionally
- substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl.

46. The compound of Claim 45, wherein



47. The conmpound of Cl aim 46, wherein RI and R2 are each a substituted or
unsubsti tuted phenyl group and R3 and P..4 are each nethyl or ethyl. 10

48. The conpound of C aim 40, wherein Rl and R2 are both an
optionally substituted al kyl, an optionally substituted al kenyl, an
optionalrly substituted allcynyl, an optionally substituted cycl oal kyl, an
optionally substituted cycl oal kenyl, an optionally substituted

het er ocyokghooshaR83 i s -H and R6 is -H or an opRGIBWMEPIAPI& RSt t ut ed
al kyl, an optionally substituted al kenyl, an optionally substituted
allcynyl, an optionally substituted cycloal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl. 20 49. The conpound of
Claim 48, wherein Rl and R2 are both a -gB cycl oal kyl group optionally
substituted with at | east one al kyl groSé? R3 and R 4 are both an al kyl
group; and 116 is -H or nethyl. 25 50. The conmpound of C aim 49, Azdierein
Rl and R2 are both cyB spitbamd Rois -H; arevptidnelly bastiopsd alk@l] an optidwellg onpound
of Cl aim40, whegg] j oval he ¢ und of C aim
40, wherein R13 %@k@%g§%ﬂ%%ﬁgF86¥@P§Q&E£§5ﬂg§s%Hi%ﬁkﬁ%gﬁﬁ%ﬁ@ﬁ Cl ai m 40,
wherein WO 2008#024RERRITIIBINCH (@tis8aE subSifuteR3ytloal@ Ry H8jonally

R7 and Rs are ea 11 ly.-H or-an optionally substituted al kyl, an
optionally subst%Pﬁ?é%ggﬁggﬁgpﬁﬂaﬁugptionalIy substituted al kynyl, an
optionaldy substitut els extReateepch amnlkgbgrioopal | y substituted cycl oal kenyl
an optionally substituted heterocyclyl, or R7 is -Hand Rs is an optionally

substituted aryl or-an optionally substituted heteroaryl. 54. The-conpound
of C ai m 4047.whelbé pormpmindafiis) amal 46.sveeqin & end &d atpyeadcbmubsinftel bt ) or (1 X):

R3.0 97 R4 (VI ElRdubstituted phenyl group and R; and R4 are each methyl or ethyl.

10 48 The compound of Claim 40, wherein

R, and R; are both an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl;

15 R; 15 -H; and ,

Rg is -H or an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optibnally substituted
_het_erocyclyl. '

20 ' .
49, The compound of Claim 48, wherein Ry and R are both a C3-C8 cycloalkyl
group optionally substituted with at least one alkyl group; Ra and R4 are both
an alkyl group; and Rg is -H or methyl.

25 50. | The eompound of Claim 49; :sz_gh"lt;rein R; and R; are both cyclopropyl or
' 1-methylcyclopropyl.

51. . The compound of Claim 40, wherein R; is a covalent bond.

30 - 52, The compound of Claim 40, wherein R 3 is -CH;CH;CH;- or
—CH,CH,.

53, The compound of Claim 40, wherein



R7 H OO0 | 1111 PNR2 OR12CR12R4 (DC) wherein: R7 and Rs are each

i ndependently -H or an optionally substituted 15al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, or R7is -Hand Ra is an optionally
[1i . substituted aryl or an optionally substituted heteroaryl. 20 55. The

corrpoundvgré @8@5%4 wher ei n: Rl and R2 are boticmpisoylosi®8 and R4
are both ¢ and Rs are both -H, WD 2008/ 024303PCT/ US2007/018378
-157- R and 1(2 are both phenyl; R3 and R4 are both ethyl; R7 and R8
are both -H Rl and 1(2 are both 4-cyanophenyl; R3 and R4 are both
methyl; R7 is methyl; Rg is -H, 5R and R2 are both 4-methoxyphenyl; R3 and
R4 are both nethyl; R7 and R8 are both -HA3i6 Rl and 1(2 are both
phenyl; R3 arid 124 are both nethyl; R7 is nmethyl; Rs 15 -H, R and R2 are
bot h phenyl; R3 and R d%ﬁ thyl R7 is methyl; R3 10is-H R1
and R2 are both 4- cyaﬁgpﬁen Eﬂ%@

é‘j R4 are both rrethyl R7 and R8 are
&péndently -H or an optionally substituted

both -H R7 and R are each in
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optibnally substituted cycloalkenyl, an

5 optionally substituted heterocyclyl, or Ry is —H and R is an optionally

substituted aryl or an optionally substituted heteroaryl.

54. The compound of Claim 40, wherein the compound is represented by
formula (VIII) or (IX):
10
S H Ry H S
TN N
R N g s Ry
| | " | |
(Vi) or
s H Ry H S
" N N
R ST N 7 Ro
] | = |
Rz ORq2 OR12 R4
(IX)
wherein:
Ry and Ry are each independently -H or an optionally substituted
15 alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an

optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl or Ry is ~H and R is an optionally
substituted aryl or an optlona.lly subsututed heteroaryl.

20 55, The compound of Claim 54, wherein:
R, and R; are both phenyl; R3 and R4 are both methyl; R7 and Rs are
both -H;



RI and R 2 are both 2,5-di net hoxyphenyl; R3 and R 4 are both nethyl; R7 and
R are both 41.; 15RI and R2 are both 2,5-ditnethoxyphenyi; R3 and R4 are
both nethyl; 1(7 is nethyl; R8 is -H Rl and Ra are both 3-cyanophenyl; R3

and R4 are both nethyl; R7 and R8 are both -H; Rl and 122
are both 3-fiabiophenyl; R3 and R4 are both nethyl; R7 and 20R8 are both

-H; Ri and R2 are both 4-chl orophenyl; R3 and R4 are both nethyl; R7
i s nmet hyl woR8os/e43051; Ri and R2, are both 2-di met RERYPHEHIN83781(3 and

R4 are both nethyl; 1Z..2 and R8 are both -H 25Rl1 and R2 are both

3- nmet hoxyphenyl; R3 and 124 are both nethyl; R7 and R8 are both -.11;

R1 and R2 are both 2, 3-di net hoxyphenyl; R3 and R4 are both nethyl; R7 and
Rg are both -H Rl and R, 2 are both 2, 3-di net thyphenyI

R 3 and 12.4 are both nmethyl; 30R7 is rretpng/ R8 is -H, RI and R2
are both 2,5-difluorophenyl; 1(3 and R4 are both met hyl; R7 and Rg are both
-H, WD 2008/ 024303 PCHUISARY ArOBAB pRenyl 5B and R, are Bdthadtity 1R, #hdaR garbot h
2,5-dif|uorophen)gﬁ' I%g and R4 are both nethyl; is nmethyl; Rs is -H

RI and R2 are bot “’2 -di chl orophenyl; R3 and R4. are both nethyl; R7 and R8
are both -H 5Rl and F&lmdd{;bm hotR 4Eeydhomtehyl; Bh end R, alddbotinthel®d];aRas bot h

nmet hyl ; R7 and g_‘:‘ﬁ Bg Rl and R2 are both

2, 5- di r net hoxypheny and R4 are both methyl; R7 and R8 are both -H'1
Rl and R3 are both phétydnd Ia&rahothm;nenhequmchylm yd R, ¢ batiimBhvR RS

and Ry are both -H; L
R, and R; are both phenyl; Rz and R4 are both methyl; Ry is methyl;
Rgis -H;
R; and R are both phenyl; R3 and R4 are both ethyl; R is methyl; R;
10 is -H; .
Ry and R; are both 4-cyanophenyl; R3 and Ry are both methyl; R; and
Rg are both -H:
R and R; are both 2,5-dimethoxyphenyl; R; and R4 are both methyl;
R7 and Rg are both -H;
15 ° R} and R; are both 2,5-dirnethoxyphény1’; R3 and R4 are both methyl;
R7 is methyl; Ry is -H;
R, and R; are both 3-cyanophenyl; R3 and R,4 are both methyl; R7 and
Rgare both -H; H
R, and R; are both S-Eﬁbi;ophenyl; R3 and R, are both methyl; R; and
20 Rg are both -H; '
' R; and R; are both 4-chlerophenyl; R; and R4 are both methyl; Ry is
methyl; Rg is ~-H;
R, and R; are both 2-dimethoxyphenyl; R3 and R4 are both methyl; R,
and Rg are both -H;
25 R, and R; are both 3-methoxyphenyl; Rz and R4 are both methyl; Ry
and Rg are both —;-I; .
R, and R are both 2,3-dimethoxyphenyl; Rs and R4 are both methyl;
Ry and Ry are both -H;
R; and R; are both 2,3-dimethoxyphenyl; Rz and Ry are both methyl;
30 R; is methyl; Rg is -H;
R, and R; are both 2, 5 dlﬂuorophenyl R; and R, are both methyl; R
and Rz are both -H; N



10bot h - H; R1 and R2 are both 2, 5-di net hoxyphenyl; R3 and R4 are
both nmethyl; R7 is nethyl; R3 is -H Rl and R2 are both

cycl opropyl; R3 and 114 are both nmethyl; R7 and Rs are both -H, 15Rl and R2
are both cyclopropyl; R3 and 114 are both ethyl; R7 and RS are both -H

RI and R2 are both cyclopropyl; R3 and 114 are both nmethyl; R7 is .nethyl;

Rg iS-H, Rl and R2 are both 1-nethyl cycl Opropyl; R3 and
R4 are b hidy 20R7 and R8 are both -H RicTarsdoiR@1837% bot h
1-thetliy cy opropyl R3 and R4 are both nethyl; R7 iS nethyl and Rs is

- H; Rl and R2 are both 1-nmethylcyclopropyl; R3 and R4 are both
methyl; R7 is ethyl and Rg is -H, 25Rl and R2 are both 1-nethyl cycl opropyl;
R3 and R4 are both nmethyl; R7 is n-propyl and Rg is -H Rl and R2
are both 1-nmethylcyclopropyl; R3 and R4 ars8-both nethyl; R7 and Rs are both
nmet hyl ; Rl and R2 are both 1-net hyI cycl opropyl; R3
and R4 are both et hyI 0 e bot h
1- net hyl cycl opropyl ; %Z%ﬁm%%yﬁﬁz o?‘l%ﬁ&&eng@[ F%?Iandﬁf dﬁggle L oth - H;
WO 2008/ 024303POF/IIUSQD1G)R/8031-8@78 15 9- R1 and R2 are both

2- et hyl cycl opr opVYl ; q%gj H R1
and R2 are both 2- henyl Cy%%%rb%ﬁ?%g lggﬁgﬂéﬂl are gg’r?}gng?tﬁ&%ﬂ%ﬁand Rg
are both -H 5RlanthBs®e bathe-thot h 1- phenyl cycl opropyl ; R3 and R4 are both

met hyl ; f7.and 123 arg lgﬂﬁﬁtﬁﬁﬂébom Sdﬁxlﬁl:ﬁ?l]ﬂ:eﬁ?l, Rl gmbﬁ}g}e%grggmwlm Ra and

R4 are both nethyl; R7 and are
and Rgare both -H;

Ry and R; are both 2,5-dimethoxyphenyl; R; and R4 are both methyl;

R and Ry are both -H; By
R and R; are both phenyl; R3 and R4 are both methyl; Ry and Rg are
10 both —H

R, and Rz are both 2,5- dlmethoxyphenyl R; and R4 are both methyl;
R7 is methyl; Rgis -H;
R, and R; are both cyclopropyl; Rs and R, are both methyl; R; and Rg
are both -H;
15 R, and R; are both cyclopropyl; Rs and R4 are both ethyl; R; and R;
are both -H; _
R, and R; are both cyclopropyl; R3 and Rs are both methyl; R;is
.methyl; Rgis -H; |
R; and Ry are both 1-methylcyclopropyl; R and R, are both methyl;
20 R; and Ry are both -H; : '
R, and R, are both l-ﬁ'%é"ﬁﬁylcyclopropyl; Rs and R, are both methyl;
R7 is methyl and Rgis -H;
"R1 and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl;
R7 is ethyl and Ry is -H;
25 : Ry and R; are both 1-methylcyclopropyl; R3 and R, are both methyl;
Ry is n-propyl and Ry is -H;
' R; and R; are both 1-methylcyclopropyl; Rs and R, are both methyl;
R7 and Ry are both methyl;
R, and R; are both 1-methylcyclopropyl; R3 and Ry are both ethyl; R,
30 and Rz are both -H;
R, and R; are both 1-methylcyclopropyl; Rs is methyl, and Ry is
ethyl; R7 and Ry are both -H;



Rl and R2 are both cyclopentyl; R and RA are both nmethyl; R7 and 12.3 10are
both -H R and R2 are both cycicihexyl; 12.3 and R4 are both nethyl; R7

and Rs are both -H, Rl and R2 are both cycl ohexyl; 12.3 and R4 are
both phenyl; R7 and Rs are both -H '.. 1512.1 and R2 are both nethyl; R3
and R4 are both nethyl; R7 and Rg are both -H; RI and R2 are both

nmethyl; R3 and R4 are both t-butyl; R 7 and Rs are both %&% R2 are
bot h et hYP;20880283034nd R4 are both phenyl; R7 and R8 arECE/HB%?PT{Ol

12.1 and R2 are both T-butyl; R3 and 124 are both nmethyl; R7 and Rg are
both -H, 121 and R2 are ethyl; R3 and R4 are both rrethyl; R7 and RS are
both -H or 25.R ] and R2 are both n-propyl; R3 and RA are both nethyl; R7
and R3 are both -H 56. A conpound represe%&d by formula (X): WO

2008/ 024303PCT/ US2007/ 018378 -160- 0c) or a tautomer,
pharmaceutically acceptable salt, solvate, clathrate, or 5prodrug ther eof
wherein: X6 is -0-, -RiandRB4 both@rmxykeydlo}idbys o mdd?epmhinlmmeyhyd,q R5) -

each Z is i ndepertg%hlfya e 96thSH
R, and Rj are both 2-phenylcyclopropyl; Rj and R4 are both methyl;
R4 and Rg are both -H;
5 R, and R; are both 1-phenylcyclopropyl; R and R4 are both methyl;
R7and Ry are both -H; |
R and R; are both cyclobutyl; R3 and R, are both methyl; Ry and Rg
are both -H;
. R; and R; are both cyclopenty!; R; and R4 are both methyl; R7 and Ry
10 are both -H;
‘ R, and R; are both cyclochexyl; R and R, are both methyl; R; and Ry
are both -H; i
R; and R; are both cycloliexyl; R; and Ry are both phenyl; R7 and Rg
are both -H;
15 R; and R; are both mcthyl R; and R, are both methyl; Ry and Rgare
both -H;
R, and R, are both methyl; R3 and R, are both £-butyl; R; and Rgare
both -H; . ‘ .
R; and R; are bo_th methyl; Ry and R, are both phenyl; R7 and Ry arej
20 both -H; '
R, and Rj are both r~butyl; R3 and R, are both methyl; R and Rg are
both -H;
R, and R; are ethyl; R; and R4 are both methyl; R7 and Rgare both -H;
or P
25. R, and Ry are both n-propyl; Rs and Ry are both methyl; R; and R are
both -H.

56. A compound represented by formula (X):

30



R1 and R2 are independently an optionally substituted al kyl, an optionally
10substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted , . heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, halo, nitro, cyano, guanadi no, -O0R17,
-NR19R20, -C(0)R17, -C(0)OR17, -0C(0)R17, -C(0)NRI 9R20, -NRui C(0)Ri 7,

- OP( 0) ( 0%Ro 2s@24365P( 0) (OR17) 2, 15-S(0)pl2.17, -0S(0) prET/YS20G(WIFIRL7,
-NRABS(O0) pl t17, or -S(0)pNRI9R20; provided that when Z; is O, Rl or R2 is
not -01247; R3 and R4 are independently -H, an optionally
substituted al kyl, an optionally substituted al kenyl, an optionally
substituted allcynyl, an optionally substituted cycloallcyl an optionally
substituted cycloalkenyl an optionally 2®8ubstituted heterocyclyl an
optionally substituted aryI or an optionally substituted heteroaryl

Rs and R4 are independently - ﬁ, an optionally substiguted al kyl, an
optionally substituted alkenyw an opt 6ﬁ5]1v substJ;uted aIkynyI an
optionally substltutegicycloal yl, an /optioyally sulgtitut cycloalkenyl
an optionally 25substi Dtj%zﬁ I, ona ubstltuted aryl
or an optionally substitut|¢d hetepoaryl R12 R18, for each
occurrence, are, independ ly, %, an optlonall subst tuted al kyl, an
optionally substituted al kényl, aRsoptionally s titutéd al l cynyl, an
optionally substituted cycloalkyl an opthonal Iy substituted
30cycl oal I cenyl, an optionally substituted het erocyclyl, an optionally
substituted WO 2008/Q24 LIS2007/ 0 - Y, n
substituted heteroaryP12 gﬁﬁgg%{gna gégégggg?ﬁééﬁkéggﬂOhﬁﬁpggﬁgﬁgdgtlonally
substitut ed het ependay thyteof, wherein: R19 and R20, for each occurrence, are

i ndependently -H, an al_lgy tifu aIkyI an optionally
substituted al kenyl, ang%g?lonalﬁyﬁ?dﬁéf%gﬁfed 5a|kyny| an optionally
substituted cycl oal kyP(s‘ anf JopaiednddrepdantiystGRedted cycl oal kenyl, an
optionally substitute tionally substituted aryl, an
optional ly substltutegmﬂg%gﬁggﬁﬁ%g&gﬁﬂgﬁgponalIy substituted aralkyl or an
optionally substitute& ne@&ammﬂwendw YREORtienalikp gibstitkasraliod o emstonelily h
the nitygpgen to MSﬁthéchﬁ)(eﬁylea:?éﬂtgsgﬁﬂsubfsgﬁﬂadaﬂk%'a?n%ltlbﬂal bl hidh e

10het erocyclyl or an optionall tituted heteroar
cycloalkyl, an 0pt10nally substltuted cycloalkenyl, an optlona]]y substituted

heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
halo, nitro, cyano, guanadino, -ORy7, -NR9R2, -C(O)R,7, -C(O)OR,3,
~OC(0O)R;7, -C(O)NRy5Rz0, -NR13C(O)R 17, -OP(O)(OR17)2, -SP(O)YOR17)2,

15 -SRy7, -S(O)pRi17, -OS(O)pR17, -8(0)OR;7, ~NR15S(O)pRy7, or ~S{O)pNRisR20;
provided that when Zis 0O, R; or Ry is not -OR,1; ’

R; and R, are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally

20 substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl;

R;s and Rg are independently -H, an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an 0pt10nally substituted cycloalkenyl, an optionally

25 substituted heterocyelyl, an optlona]]y substituted aryl or an optionally substitnted
heteroaryl;

R;7 and R; g, for each occurrence, are, independently, -H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted

30 cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted



57. The conpound of C ai m 56, wherein: Aland R2 are each
an optionally substituted aryl or an optionally 15substituted heteroaryl;
and R3 and R4 are each an optionally substituted alkyl, an optionally
substitpted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycl oal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl. 20 58. The conpound of O aim 57,
wher ei n RBoieosibisand R6 is -H, an optional |y substit ut Rl/BSRYYUIBLR
optionally substituted al kenyl, an optionally substituted allcynyl, an
optionally substituted cycloal kyl, an optionally substituted cycl oal kenyl
an optionally 25substituted heterocyclyl; and 123 and R4 are each an al kyl
group. 59. The conmpound of Caim58, wherein RL and R2 are each a
substituted or unsubstituted phenyl groupl@®nd R3 and 12.4 are each net hyl
or ethyl. 30.4Th,4 60. The conpound of C aim 56, Werein Rl and R2 are
both an opti onal layylsabegticnll ¢ suttited het@ar9Rlsh @pabhally MCtituted aralkyl, or an
2008/024303PCT/U82007/018g78 -ag%- sg stituted al kenyl, an optionally
substituted al | cyRyPRally PuBHTPSAdeteyaralfpst i t uted cycl oal kyl, an optionally

substituted cycl oal kerRjbh an@R,® BiricREtBbdcirrshdes bielild GRn OO P MEbtionaf® 1S - H
and 5R6 is -H or ag [o] téO@g |y sybstituted alkﬁé, an optionally substituted
al kenyl , an opti SH sltlt&e atst-iep epHenally syhsituted alkgpyl; gk aptiqpally, saistiftirded

cycl oal kgl , an opiityernslhypsehdly subitRated ¥ gd10akWe Y bpticallp RubsaRAd ¥
substituted-' heteroc C|%|. .10 61. The ,conpound of .Cl ai m 60, wherein Rl and
R2 are both a C3-%8° %8‘? aﬂ?}?“%‘?ﬁhb" Ht%t?TQCWSW erito@allyFbstiRged a5t
one al kyl group; aR3, aneptiithaly euttbitiicdRetérokipl, 2@loptBRalBWhbRGuic ardtk ) orTet hyl .
62. The_ conpound of (I al Qs?;%btit\{\;@%rh%' n ﬁﬁyﬁ%‘ERﬁzan%rf bot h cycl opr,opé{'llc or

an opfional terar. , taken together with
nitrogen to which they are attached, form an optionally substituted
10 heterocyclyl or an optionally substituted heteroaryl; and

pislor2.

57. The compound of Claim 56, wherein:
- Ry and R; are each an optionally substituted aryl or an optionally
15 substituted heteroaryl; and
R3 and R4 are each an optienally substituted alkyl, an optionally
substituted alkenyl, an.optidgglly substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted iaeterocyclyl. '

20
58. The compound of Claim 57, wherein
R; is -H and Ry is -H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optio;mally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
25 substituted heterocyclyl; and '

R; and Ry are each an alkyl group.

59. The compound of Claim 58, wherein R; and R; are each a substituted or
unsubstituted phenyl group and Rz and R4 are each methyl or ethyl.
30 . gt
60.  The compound of Claim 56, wherein
R, and R; are both an optionally substituted alkyl, an optionally



151- et hyl cycl opropyl . 63. The conpound of C aim 56, wherein both Z groups
are O 64. The conpound of C aimb56, wherein both Z groups are S. 20Fi AA. :
65. The conpound of C aim 56, wherein X6 is -0- or 66. The conpound of
Claim 65, wherein X6 1S -0- or -NH. 25 67. The conpound of C ai m 56,
wherein 125 and R6 are both -H 68. The conpound of Claim 67, wherein: Rl
and R2 are both phenyl; R3 and R4 are both nmethyl; Rl and R2 are both
phenyl ; R¥0aid@s/R43%re both ethyl; 30RlL and R2 are bot hPATARANDPISETY| ; R3
arid 114 are both nethyl; R and R2 are both 4-nethoxyphenyl; R3 and R4 are
both nethyl; RL and R2 are both 4-cyanophenyl; R3 and R4 are both nethyl;

Rl and R2 are both 2;54irnethoxyphenyl; R3 and R4 are both nethyl; -163-
123 and R2 are both 3-cyanophenyl; R3 an 4 are both nmethyl; Rl and R2 are
bot h 3-fluorophenyl; R3 and R4 are both methyl; 12.1 and R2 are both

4-chl or ophenyl; R3- and R4 are both met hyl; R1 and R2 are both

2-di net hoxyphenysubsmteém!kel@h aarcptiboally smbstityted aB@inyhad oftomlly bot h

3- met hoxyphenyl ; t e

2. 3-di met hoxypheﬂ')l/%lgnﬁ%g Sl M b ‘%“ﬁ“ﬁ‘%‘]"ﬁ%@ oFkey ol lilbnany

2, 5-di f | uor ophensubstiRE:ddreterReyclyle both met hyI Rl and R2 are both

2,5-di chl or ophenyl ; gsgn%.%ﬂare bot h net hyI; RI and R2 are both
an

2, 5-di met hyl phenyl ; are both nmethyl; 10RI and R2 are both
cy, cl opropyl ; R3 and Rélisa-tfbomw&malﬂvykubsﬁmledaadktfl% apt'fpnbb:t bubstitkteir opyl ;

R3 and R4 are bo n [ Ry pyl; R3 and R4
are both nethyl; EﬂEF ]%%aﬁl gut{?ﬁm? falgﬁ?{;’l cy m%lon pt%(aand R4 are
both ethyl; RI anrblcmk}elrm duﬂtdmatly B'd.‘;shyiteryqlcdrgmﬁkqnyl ;anlasuom]lumubgtituteand R4 is
15ethyl; Rl and F% %r%ch th 2-methyl cycl opropyl; R3 and R4 are both nethyl;

Rl and R2 are bo nyl cycl opropyl; R3 and R4 are both nmethyl; 121 and
g2 are both 1-phenyl cyclopropyl; R3 and R4 are both nethyl; R1 and R2 are

bot h cygd obut yl ; I
cycl opeﬁ% yl; @i gﬁ%cﬁﬂg%@gl {%{Cﬁﬁ @h‘mﬁggﬁm g@f’ie are boBEB‘?§ %t’%'ﬁe‘xw ;
and R4 are both BmunppnormliymdstmtSQMHWﬂWSCW dhehgrbup; R3 sad s R ttle bot h
phenyl; Rl and Rg gi Y E[ﬁ? R4 are both nethyl; R and R2
are both met hyl ; 'kgl %QEQ ar el:b’b Iﬁ%? ; 25RlI and R2 are both nethyl;
R3 and R4 are both phenyl ;

62.  The compound of Claim 61, wherein R; and R; are both cyclopropyl or

15 I-methylcyclopropyl.
63. The compound of Claim 56, wherein both Z groups are O,

64. The compound of Claim 56, wherein both Z groups are S.
20 . . F—:{L,Ll.: .
65. The compound of Claim 56, wherein Xg is —O- or -N(Rs)-.

66.  The compound of Claim 65, wherein X is ~O- or —NH-.
25 67, The compound of Claim 56, wherein Rs and Rg are both —H.

68.  The compound of Claim 67, wherein:
R; and R; are both phenyl; R3 and Ry are both methyl;
R, and R; are both phenyl; R; and Ry are both ethyl;
30 R, and R; are both 4-cyanophenyl; R3 and R4 are both methy!;
R, and R; are both 4-methoxyphenyl; R; and Ry are both methyl;
R, and R; are both 4-cyanophenyl; R; and R, are both methyl;
R; and R; are both 2;5,E:§1irpethoxyphenﬂ'1; Rs and R4 are both methyl;



Rl and R2 are both t-butyl; R3 and R4 are both nethyl; R and R2 are ethyl;
R3 and R4 are both nethyl; or Rl and R2 are both n-propyl; R3 and R4 are
both nethyl. WD 2008/ 024303PCT/ US2007/ 018378 or a tautoner,
pharmaceutically acceptable salt, solvate, clathrate, or prodrug thereof,
wherein: X6 is -0-, -5-, -N(Rs)-, or -C(R5)2-; X7 and X8 are independently
-0-, -S, -N(R5)-, or X9 and X10 are independently -C(RS%{-' R% g{}g R2 are

i ndepenaemol2go8ar430pt i onal | y substituted al kyl, an opti B P$73907% stituted
al kenyl, an optionally substituted allcynyl, an optionally substituted
cycl oal kyl, an optionally substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, halo, nitro, cyan guanadi no, -0R1l7, -NR1OR20,
-C(0)R17, -C(O)OR17, -0C(0)R 17, -C(0)NRIYR20, -NR13C(0)R 17,

-0P(0) (OR17)2, -SP(0)(ORy7)2, 15-S(0)R17, -03(0)pRi 7, -S(0)OR17,

-NR, 85(0) 3R17, or:-S( &)IQINF’QIRQI@J‘?WI 3-cyanophReylaRelaiUR azre botiomptbpldent |y -H, an
optionally substitute td s@bsi i Hu .- an
optionally substitut eg{lga%jlhgiﬁrﬁi/ela%hgg %‘%?‘?Ayﬁéﬁ 33 E%%Es{? %lt%(}togldﬁg%i’oal kyl, an
optional |y substi t ut edipdRoateinily b-chinrophenil Ralahg R ateshdth otetyl;

het erocycl yl, an opti %@m Ui . an i tituted
20het er oaryl ; cﬁligahg%{& . ar glgll%gtggg#&gﬁﬂ 33.31%?&{3%%?6@/13%%’?%
substituted al kyl, anFopmddnard Yotk dsetheamband] Remyd Reare bpthi mefhyk y
substituted al kynyl, aq aggtgzg;@‘gcjtyz:sju@g&ﬁ& ng,y,q;l\ gﬁhl@glme ?Qr%rtﬁ)qpal ly

| Iy sub d yl, ~anh

substituted cycl oal ke(rR/I , an optional | Itate et erocyc

optional |y substitut edidngR:gre bath 3gt-didnetophensylifds 4nd Reage othenathdar y| ;
R17 and Rig, for each HR. &RACEth 3 Ldicl ER. - Apkienal Iy
substituted al kyl, an Iﬁg‘ﬁ or%gfhlc substﬁc%ﬂgg%gggsﬁke%%q R‘é#ec‘?%?‘. oﬁ%ﬁ’)y
substituted al kynyl, dh.angfiagmbath¢.5sdipwthipheayl; B @nd Rskyd botamedylsi onal | y

substityged cycloal kenylandad) ;pbdiRRak) bt LhakedhRuerRgYE v, an
optional Iy substituted WD 2008/ 404 toR O R b RESNDUPEBRNE aryl, an

optional |y substitut ediHaddrar Yoth cagloppepryloRakng Reetgdroth ethild ar al kyl, or an

optionally substitute ™ | \
qh%‘i%@?@ﬂ)é‘tﬁ 1 methylcycloﬁibg%lg Fﬁg 35286 a.ife,ocfoth m

thy];
eaCh: Qoeurrence, are independent%% . H, an” op stitut eg (ﬂ kyl, an
ap

optional |y substitutedtARdmgreb ethpheaelPpropyh & iapd Regregaath epmly |, an
optional |y substituted Cyalfakdydin llargetggfcyagﬁlo‘lpm;§?F§He;w§,%gdwg oal kenyl ,

an optionally substituted heterocyclyl, ah optionally substituted aryl, an
opti onalfy substietiled heteroaryl, an optionally substituted aral kyl, or an

?Et ional |y substi tuted NaliglakdbdihlormethyRIS oy R ank B &R BoadRliss; Wi th
e
R and R; are both 2-phenylcyclopropyl; Ra and R4 are both methyl;

R, and R; are both 1-phenylcyclopropyl; R3 and Ry are both methyl;
R, and R; are both cyclobutyl; Ry and Ry are both methyl;
20 R, and R; are both cyclopentyl; Rs and R, are both methyl;
R and Rj are both cyclohexyl; R; and R4 are both methyl;
Ry and Ry are both cyclohexyl; R; and R4 are both phenyl;
R, and R; are both methyl; Rs and R4 are both methyl;
© R, and R, are both methyl; Rs and Ry are both -butyl;
25 R, and R; are both methyl; R3 and R4 are both phenyl,
R, and R; are both #-butyl; R; and R are both methyl;
R, and R; are ethyl; R3 and R4 are both methyl; or
R, and R; are both »#-propyl; R; and R4 are both methyl.

30 69, A compound represented by formula (XI):



nitrogen to which they are attached, forman optionally substituted
10heterocyclyl or an optionally substituted heteroaryl; and pis | or 2.
70. The conpound of C aim 69, wherein: R) and R2 are
each an optionally substituted aryl or an optionally | 5substituted
heteroaryl; and R3 and 124 are each an: Sptionally substituted al kyl, an
optional | jtuted al kenyl, an optionally substitu I | .. an
optionallé“gﬁﬁgﬁ%%ﬁted cycl oal kyl, an optionally subst%&&ggaﬁﬁgé?G%lkenyl,
an optionally substituted heterocyclyl. 20 71. The conmpound of C aim 70,
wherein RS is -Hand R 5 is -H an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted allcynyl, an
optionally substituted cycl oal kyl, an optjganal | y substituted cycl oal kenyl
an optional l.y 25substituted heterocyclyl; and R3 and 12.4 are each an al kyl
group. 72. The conpound of Claim 71, wherein Rl and_R2 are each a
substituted or unsubstituted enyl grgygp—ansi R3 and R4 are each nmethyl or
ethyl. 30 WD 2008/024303PCT/ US2007/ 018378 \\166- substituted al kenyl, an
optional ly substitute®al kynyN~an o substiMug e cloall cyl, an
optionally substituted cygloal kenyf, i onal ¥Xsy subsjfi t ut ed

het erocycl yl; R5- is -1-1;jjand SR6 is -H"Gr an optional ||y' substituted

al kyl, an optionally substgtuted al kenyl, an optionallySsubstituted
allcynyl, an optionally substituted cycl %kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl. 10 74. The .conpound of
Claim73, wherein RL and R2 are both a.C3-C8 cyc oaIkyI‘%rou optionally
substituted with at | 8h22HRRCTPRAFMagEiGALY poseighlemaltFoh Beof’ﬁthégtea?rkyl
group; ahd R6 i Sprodny theRbl)herein:

X is —O-, =8+, -N(R5)-, or —C(Rs)2-;

X7 and Xy are independently —O-, —=S-, -N(Rs)-, or —C(Rs)2-;

Xo and X0 are independently —C(Rs)-;

R, and R, are indepéﬁﬁently an optionally substituted alkyl, an optionally

10 substituted alkenyl, an optioﬁally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally‘subs;timted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
halo, nitro, cyano, guanading, -OR17, -NR9Ryg, -C(O)Ry7, -C(O)ORy7,
-OC(O)Ry7, -C(O)NR0Rze, -NR13C(O)R 17, -OP(O)OR;7)2, -SP(OXOR;7)2,

15 ~8Rj7, -S(O)R17, -OS(O)Ry17, -S(O)OR7, -NR;5S(O)R17, or.-S(O):NRoR20;

R3 and Ry are iﬁdependently -H, an optionally substituted. alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally ~
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted

20 heteroaryl;

R;s and Rg are independently -H, an optionally substitated alkyl, an
optionally substituted alkenﬂ'ﬁah optionally substituted a]_kynyl,.an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted [

25 . heteroaryl; ‘

R.i7 and Ras, for each occurrence, are, independently, -H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionaily substituted
alkynyl, an eptionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted



75. The conmpound of Claim 74, wherein Rl and R7 are both cycl opropyl or
151-- et hyl cycl opropyl. 76. The conpound of C aim 69, wherein X6 is -0- or
77. The conpound of Claim 76, wherein X6 is -0- or -NH. 20 78. The
conpound of Claim 69, wherein X7 and Xg are both -0- or 79. The conpound of
Claim78, wherein X7 and Xg are both -Nal > 25 80. The conpound of C aim 69,
wherein: R and R7 are both phenyl; R3 and R4 are both nethyl; 12.1 and R7
are both pyeeseB/n24B8 and R4 are both ethyl; R and R2 arpeTog207/018378

4- cyanophenyl; R3 and R4 are both nethyl; R and R2 axe both

4- met hoxyphenyl ; R3 and R4 are both nmethyl; 30RI and R7 are both

4- cyanophenyl; R3 and R4 are both nethyl; Rl and R2 are both 2, 52;

di met hoxyphenyl; R3 and-R4 are both nethyl, Rl and R2 are both
3-cyanophenyl; R3 and R4 are both nethyl:16& and R7 are both
3-fluorophenyl; R3 and R4 are both nmethyl; WO 2008/ 024303PCT/ US2007/ 018378

-167- R, and Rza.@l %ntb@hbné}rycsl%%aﬁh%etekoaﬁa@aﬂlolﬂu?rs@oslaahéa ﬁﬁiks}v lor 2Rl and

Ry are both 2-di met hoxy henyl ; R3 d R4 are and are
both 3-net hoxyph@lz’n‘fg,“?na RQ“%‘SHB“F& de@raoith net hyl ; R, and R2 are bot h
2, 3- di met hoxyphenyl ; %oaéfch%hmémbwbmc’éﬁén&f}%ﬂz ﬁro%n@ﬁmy
2,5-difl uorophenyl and R4 are ;.. Rl and are

2, 5-di chl or Qphen§#® Stlraéedaﬂﬂylw aptiorgly ﬁ“‘?ﬁé‘?ﬁ?ﬁ alk erpzl wtmalaf@b%md

2, 5-di met hyl phenﬂkynﬁSmasﬂw%éuﬁg@sh%éu EE%HM)H RealRZsi@sRuiat h

cycl opropyl; R3 and R 4 are both neth an are both cycl opropyl; R3

and R are both &YHgalkenyhrn optignatly %‘Pétltﬂtﬁfjrhe?“i’%’?h%@WF@&IHWPWWdand R4

are both. nethVYl aryiRlay R 1B statdd hbiet®irhly ke ¥ J&ﬁ'ﬂ Rifbstinkidd AatkyRdrare
both ethyl: R L R s ofdl Aol L) cychN e Yo Ra i s

et hyI R and Rza%PBtIWIHSQbWtF@ e Bry‘ag aRgRahaﬂmt%ebaﬁﬁ%t hyl ;

nitrogen to which they are attached form an optionally substituted
10 heterocyclyl or an optionally substituted heteroaryl; and
pis1or2.

70. The compound of Claim 69, wherein:
R, and R; are each an optionally substituted ary! or an optionally
15 substituted heteroaryl; and
R3 and R4 are each aﬂ%ptionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an epticnally
substituted heterocyclyl. '
C20°
71. The compound of Claim 70, wherein
Rs is -H and Ry is -H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
25 substituted heterocyclyl; and
R3 and Ry are each an alky! group.

72. The compound of Claim 71, wherein R, and R; are each a substituted or
unsubstituted pheny! group aHEnERg and R4 are each methyl or c;thyl.
30
73.  The compound of Claim 69, wherein
R, and R; are both an optionally substituted alkyl, an optionally



15RI and Ry are both 2-phenyl cycl opropyl; R3 and R4 are both nmethyl; Rl and
R2 are both 1-phenylcyclopropyl; R3 and R4 are both nethyl; R and R2 are
both cyclobutyl; R3 and R4 are both nethyl; 121 and R2 are both
cyclopentyl; R3 and 124 are both nmethyl; Rl and R2 are both cycl ohexyl; R3
and R4 are both nethyl; 20RI and Ry are both cycl ohexyl; R3 and 124 are
both phenyl; Rl and R2 are both nethyl; R3 and 12.4 are both nethyl; Rl and
Ry are boWM@ 2#8¥1¢303 R3 and R4 are both t-butyl; Rl andPRPUSFETHEET net hyl ;
R3 and 124 are both phenyl; R and R2 are both t-butyl; R3 and R4 are both
met hyl; 25RI and R2 are ethyl; R3 and 124 are both nethyl; or Rl and R2 are
both n-propyl; R3 and R4 are both nethyl. 81. The conmpound of C ai m 80,
wherei-n-Xy and X8 are both -N(H)-. 30 82. The conpound of C aim 81, wherein
3(5is -0- or -NH. 83. A conpound represent’ed by fornmula (X 11): WO

2008/ 024303PCT/ US2007/ 018378 -168- (XII) 5or a tautoner, pharmaceutically
accept abl e sal t, s@wstitutdalkerdydt doraptionaliy substitedplityngi, @afoptiviedlye| n X6 i s

Oty ) s, o SR AR SRR oy 5
-N-, provided thambsatutééhﬂeroiﬁdyle of X| or Xj2is -N; each Zis

i ndependent ly 0 or S; Rsis -H: and
5 Rsis-H oran optioﬁgg,yl‘.substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl.

10 74, The compound of Claim 73, wherein R, and R; are both a C3-C8 cycloalkyl
group optionally substituted with at least one alkyl group; R3 and Ry are both
an alkyl group; and R is -H or methyl.

75. The compound of Claim 74, wherein R, and R; are both cyclopropyl or
15 : 1-methylcyclopropyl.

76. The compound of Claim 69, wherein Xg 1s —0- or ~-N(Rs)-.
H |I.i;:5I
77. The compound of Claim 76, wherein X is —O- or “NH-.
20
78. The compound of Claim 69, wherein X7 and X3 are both —O- or -N(Rs)-.

79. The compound of Claim 78, wherein X5 and X; are both —N(H)-.

25 80 The compound of Claim 69, wherein:
R and R; are both phenyl; Rz and R4 are both methyl;
R, and R; are both phenyl; R; and R4 are both ethyl;
R, and R; are both 4-cyanophenyl; R3 and R4 are both methyl;
R, and R; are both 4-methoxyphenyl; R3 and R4 are both methyl;
30 R; and R; are both 4-cyanophenyl; R3 and R, are both methyl;
R and R; are both 2.,5§-dq_1.-i!meﬂmxyphenyl; Rs and-Ry are both methyl,;
R, and R; are both 3-c;r;1nophenyl; R3 and R4 are both methyl;
R, and R are both 3-fluorophenyl; R and R4 are both methyl;



It] and R2 are independently an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl; an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted 15heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, halo, nitro, cyano, guanadi no, -O0R17,
-NR19R20, -C(0)R17, -C(0)OR17, -OC (0O)R17, -C(0)NRI9R20, -NR18C(0)R17,
70P( 0) ( OR%@hdos/o2 304 0) (ORL7) 2, -51217,- -S(0)pRi 7, -03(BGHRA2PIT/IENT®) ORL7,
-NRI8S(0)pRI 7, or -S (0)pNROR20; R3 and R4 are independently -H,. an
Optionally substituted al kyl, an 20optionally substituted al kenyl, an
optionally substituted al kynyl, an optionally substituted cycl oal kyl, an
optkOnal |y substituted cycl oal kenyl, an optionally substituted

het erocyclyl, an optionally substituted aHVP or an optionally substituted

heteroaryl; R5 and R6 are independently -H, an optionally substituted
alkyl, an 25optional | R, 40 ok el ableROptlony IR 0R0 EQBR ot Bl t ut ed

al kynyl an optionall cy%su stituted cycl oal an optl onal 'y substituted
cycl oal kenyl ; an opt i 28FfRath 2 hiwgthA By & ¢nd Ragredioth madyly

substituted aryl or aIR,QﬂHIIQ@_&J bath guﬂaﬁd,;{y]bhe@lhgg SEPRS Mk bo{ﬁjrgetaﬂd R18, for
each occurrence, are, ndepe ndeqﬁ#g ﬁ%% 30substituted al kyl, an
optional ly substitut eJ{‘é’inQ @p‘E]‘F’(? Iffgh%na <3 g Re@re Rygh methyl;

2008/ 024803PCT/ US2007 /5 E&Bi@grehﬁﬂh z%l—dhﬂwﬂbbbhe@m,klapédd%é Vorsuhakyil ut ed

cycl oal kyl, an option Y stit i

substituted het erocyclq%/I "t’qtg él"ih{]'hlé’&é‘i"?‘ﬁl ﬁéé“‘% 'rLF”B Yle)nal |y
substituted heteroarylR, sa8 roRtd mnhlsyd@wgﬁpﬁdgyg%%amKﬂab&{ methyppt i onal I'y
substituted heterarallcyl; 5R19 a

for each occurren are
i ndependent |y -H, an t%r&l#@b%gﬁﬁﬂPPrﬂP@dRaPPgﬁﬂ gh?ﬂb’f’j‘ﬁﬁ'éfhal ly
substituted al kenyl, fm éﬁﬂtnzca?@bdtu c$a1Bsdob! ykgan@m@whokh etﬁgal optl onal l'y
substltwed cycIoaIIc n opt% 1y, su stltute gg‘g Lyho a,
optionafty substi tute éﬂ'ﬂé‘&%/ qt{}]ll ~mERYIS¥ELPRRORY mgihyl  an’
optional l'y substitut eCR hela,e8¢ Wdth 1aﬂe@mbyaaaﬂo ¥l mlaﬁamuie&sﬂ;ﬂa&aylkyl or
10an optionally substitu E’é“ﬁck het e r.al Ilﬁé an % en together
with the nitrogen to hi d-13¢ lgﬁglaprog)glm% 1%1?? =|a8
substituted hetereggycl yl or an opti onal Iy substituted heter oaryl and p is
1'506&7 p;g\él ded that Wheg gcgitrg]boﬂliz tﬂ?ﬁ:yglggro?)yl th%gd e'a1t'e oth @ethyi R2 1's
15 R, and Rz are both 2-phenylcyclopropyl; R and R4 are both methyl;
R, and R; are both 1-phenyleyclopropyl; Rs and R4 are both methyl;
R and R; are both cyclobutyl; R; and R4 are both methyl;
R, and R; are both cyclopentyl; R3 and R, are both methyl;
Ry and Ry are both cyclohexyl; R3 and R4 are both methyl'
20 R, and R, are both cyclohexyl Rz and R4 are both phenyl;
R and R, are both mei'.hyl R3 and Ry are both methyl;
R; and R; are both methyl R; and R4 are both t-butyl;
R; and R; are both methyl; R3 and R4 are both phenyl;
R; and Ry are both #-butyl; R3 and R4 are both methyl;
25 R and R; are ethyl; R3 and R4 are both methyl; or
R, and R; are both »-propyl; R3 and R4 are both methyl.

81. The compound of Claim 80, wherein X7 and Xz are both —N(H)-.

30 82. The compound of Claim 81, wherein Xg is ~O- or ~NH-.

83. A compound represented by formula (X1I):



provi ded that when both Z groups are 0 and X. 7 and Xs are both - CH2-, then
neither 12.1 or R2 is-NRI9R20) or phenyl. 84. The conpound of C ai m 83,
wherein: 2012.1 and R2 are each an optionally substituted aryl or an
optionally substituted heteroaryl; and 123 and R4 are each an optionally
substituted allcyl, an optionally substituted al kenyl, an optionally
substituted allcynyl, an optionally substituted cycloalicyl, an optionally
subst i tut\@(ﬁlz@%&@@g kenyl, an optionally 25substitut ed Hoareszowyesays . 85. The
conmpound 0 arm 84, wherein its is -Hand Rd is -H adoptionally
substituted al kyl, an optionally substituted al kenyl, an optionally
substituted allcynyl, an optionally 30substituted cycl oal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted heterocyclyl; and R3
and R4 are each an al kyl group. -170- 86.68The conpound of C ai m 85,
wherein RI and R2 are each-a substituted or unsubstituted phenyl group and
R3 and 124 are each nethyl or ethyl. T.* 87. The conpound of C ai m 83,

Wher ei n 12.1 and R2are both an optionally substituted al kyl, an
optionally substituted al kenylRs an optkpnah@y substﬁﬁuted al kynyl , an

optionally . substituted cycldalkyl, 1opt onal Iy substituted
cycl oal kenyl, an opti ohall titut h%ﬁ%LQQXC| 1IN R5 i.sRz H and 10R6 is
-H or an optionally subst Ot ed akkyl, ptiondtly sulpStituted al kenyl,
an optionally substituted @l kynyl, an op?ﬁonally'substi uted cycl oal kyl, an
optionally substituted cycroal kenyl, an optionally substituted

het erocycl yl . 1588. The conpound of C]aii@qﬁ7, wherein RL and R2 are both a
C3-C8 cycl oal kyl group optionally substifuted with at | east one al kyl

-group; R3 and R 4 are both an al kyl group; and R6 isormnethyl. 89.
The conpbund of O ai m°B8 tauiprase PhrrRECEGalkpacrentabist !t cspdyatp cltmpteopr

prodrug thereof, wherein:
X 18 —0-, ~8-, -N(Rs)-, or ~C(Rs)z-; - -
X7 and X are independently —O-, ~S-, -N(Rs)-, or ~C(Rs)z-;
X1y and X3 are independently —C(Rs)- or —=N-, provided that at least
10 one of X or X1z is -N-;
each Z is independently O or §;

R} and R; are independently an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl;' an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted

15 heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
halo, nitro, cyano, guanadino, -OR,7, -NR1sRas, -C(O)R 7, -C(O)OR;s,
-OC(O)R 3, -C(O)NR;glizo, -NR13C(O)Ry7, OP(O)OR17)2, ~SP(O}OR,7)z,
-SRy7,” -S(O)pR17, -OS(O)pRy7, ~-8(0)0R17, -NR15S(O)pR7, or -S(O);NR1eRz0;

R3 and Ry are independently -H, an optionally substituted alkyl, an

20 optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optignally substituted cycloalkenyl, an optionally
substituted heterocyclyi, an opt;ona]ly substituted aryl or an optionally substituted
heteroaryl;

R; and Rg are independently -H, an optiorialiy substituted alkyl, an

25 optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl;

Ry7 and Rs, for each occurrence, are, independently, -H, an optionally

30 substituted alkyl, an optionally substituted alkenyl, an optionally substituted



201- net hyl cycl opropyl . 90. The conmpound of C aim 83, wherein X6 is -0- or
91. The conpound of Caim90, wherein X6 is -0- or -NH. 25 92. The
conmpound of Claim 83, wherein X7 and X8 are both -0- or 93. The
conmpound of C aim 92, wherein X7 and X8 are both -N(H)-. 30 94. The conpound
of Caim83, wherein X11 and X12 are both -N-. 95. The conpound of C aim 83,
wherein: Rl _and R2 are both phenyl; R3 and R 4 are both nethyl; WO

2008/ 02430%Pe¥PM3B07/ 018378 -171- 12.1 and R2 are bot PGIHERN7/01838 and R4
are both ethyl; RL and R2 are both 4-cyanophenyl; R3 and R4 are both
methyl; RI and R2 are both 4-nethoxyphenyl; R3 and R4 are both nethyl; Ri
and R2 are both 4-cyanophenyl; R3 and R4 ale both nethyl; 5R1 and R2 are
bot h 2, 5-di net hoxyphenyl; R3 and R4 are h nethyl; RI and R2 are both
3-cyanophenyl; R3 and R4 are both nethyl ;"R and R2 are both
3-fluorophenyl; R3 and R4 are both nmethyl; R and R2 are both

4- df'i kor oPhenyl ; alRngnan patienadly isubstityted fydloallyl, amaptiRRaly eulistituted

-t hrret hoxyphenyl.. 4 YR i - d R2 -

et oy SR, B RO S R

, 3- di met hoxy pheawil.; anRgptignally substitéedwtanoarst, by loptid@dlysnbstiReted malkybtdn an
5-

di f 1 uor ophenyl rethyl; R1L and R2 are both
, 5-di chl'orophenyhor@y§ﬁg3tl %aglfgteegg%l?#.’ methyl; RL and R2 are both

2, 5- di met hyl phenyl ; R3uasrl R, for gathordeurrendsy dre indsRendanty RE, ar eptivoaly

cycl opropyr; R3 . lar ' pyl; R3
and R4 are both g‘ilr\%?ﬁﬁe%{ﬂﬁgggﬁ %Hgﬁra2¥bsg? 3 tﬁne%%f?@%ﬁ‘%‘éﬁ&%@nd R4
are bot h net hyl ; aRyngpan petienadlylsubiitutedrey dgalisyic topptagmally siBtintel R4 are both

00t hyl i ana o Srechm e FURICHR Rl e SN el iy BRaA 2, 1)1

Rl and R2 are boetyl.angpsiephldy subspnudgshiieter@yhnd oRlorally substiniedetajityl, ®R1 and

R2 are th 1-ph 3 : / t > are
ot b ye obut yl - RPAKEHRRBRbica BARMCIY of RS 0 Hy Takeibgerile Al mE2
cycl opentyl ; R3 aitbera teawhidhdhey mstatigthed Rbraymn oRZopally wwbstitutedc| ohexyl ; R3

and R4 are both ; Y V). R3 and R4 are both
phenyl; Rl and mﬁggg{;aee&glgtﬁhr %{le?%%% ;aﬁ%gu%ﬁhﬂ%ﬁﬂ%%@%t%gdnet hyl ;

pis1or2;

2
3
2
2
2

provided that when bc:tu1‘1 Z-groups are O, then neither R or Ry is
15 -OR,7; and - '
provided that when both Z groups are O and X7 and X; are both —
CH;-, then neither R; or Rg is-NRsR30, or phenyl.

84. The compound of Claim 83, wherein: ,
20 . R; and R; are each an optionally substituted aryl or an optionally
substituted heteroaryl; and
R3; and Ry are each an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
25 substituted heterocyclyl.

85.  The compound of Claim 84, ;_,:r\gmrein
Rs is -H and R¢'is -H, an'optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
30 _substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl; and
R3 and Ry are each an alkyl group.



Rl and R2 are both nmethyl; R3 and R4 are both t-butyl; 30RI and R2 are both
net hyl ; R3 and-R4 are both phenyl; RL and R2 are both t-butyl; R3 and R4
are both methyl; R, and R2 are ethyl; R3 and R4 are both nethyl; or R and
R2 are both n-propyl; R3 and R4 are both methyl. -",Fin WO
20081024303PCM S2007/ 018378 -172- 96. The conpound of O aim 95, wherein X/
and 3(3 are both -Nal)-. 97. The conpound of C aim96, wherein )Qis -0- or
-NH. S 980 Imgozsispound of C aim 95, wherein Xl and X¥ZTareodoids7si4( R5) - .

99. A conpound represented by fornmula (XIll): Rs-R6. S Il ,..."."---L.,
.......... N,,,o.o ... {....N,..... R NIXI3NR2 10 Il R4 R3 (XII1)
or a tautoner, pharmaceutically acceptable salt, solvate, clathrate, or
15prodrug thereof, wherein: Xj3is .-C(0)-; -S(0)-, -S(0)2-,

-13(0) (OR12)-, -S(0)2R13S(0)2-, -S(0)20s(1G9P2-, -S(0)2SS(0)2-,
- S(0) 2N(R5) $(0) 2-, - P(0) (OR12) R13P(0) (OR12) -, P(0) (O0R12)0P(0) (OR12) -,
-13(0) (OR1236P( Omgagrabomd'o@((ﬁliﬁrﬂ-ﬁgﬁ(@e?ein R, and R are each a substituted or

unsubstituted phenyl group and R; and Ry are each methyl or ethyl.

87, The compound of Claim 83, ‘Wherein
5 R, and R, are both an optionally substituted alkyl, an optionally
"substituted alkenyl, an optionally substituted alkynyl, an optionally .
~ substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl; .
Rsis -H; and

10 Rg is -H or an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl. '

15 838. The compound of Claim 87, wherein R, and R; are both a C3-C8 cycloalkyl
group optionally substituted with at least one alkyl group; R3 and Ry are both

an alkyl group; and Ry is -H ;‘)Fi?‘methyl.

89. The compound of Claim 88, wherein R; and Rz are both cyclopropyl! or
20 1 -methylcyclopropyl.

90. The compound of Claim 83, wherein Xs is —O- or -N(Rs)-.
1. The compound of Claim 90, wherein Xg is —O- or —-NH-.
25
92, The compound of Claim 83, wherein X7 and X3 are both —-O- or -N(Rs)-.
93. The compound of Claim 92, wherein X7 and X3 are both —N(H)—.

30 94.  The compound of Claim 83, wherein X1 and X;; are both -N-.

95, The compound of Claim 83, wherein:
‘ R; and Ry are both phenyl; Rs and R4 are both methyl;



- C(0) C(=NNHR26) C(0) -, -S(0)2NR27C(0)- or -P(0)(0R12) N(ROP(0)(0OR12)-; 20R
and R2 are independently an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, halo, nitro, cyano, guanadi no, -0R17,

- NRI 9R20, woGpeyek2d7, - C(0) OR12, 25-0C(0)12.17, - C(0) NRPGORS®IT/UIRIRPSC(0) R17,
-0P(0)(01117)2, -SKOXOR102, -S1217, -8(0)plin, -0S(0)pRL7, -S(0)O0OR17,

-NRi sS(0)arb or -S(0)pNti 9R2D; provided that when R3, 124, 125, and R6 are
all -H, then neither Rl or R2 is -ORR -NRI9R20, -NRI8C(0)1247, or phenyl;
R3 and R4 are independently -H *an optionally substituted al kyl, an
30optionally substituted al kenyl, an opti-dfal |y substituted al kynyl, an
optionally: WO 2008/ 024303PCT/ US2007/ 018378 -173- substituted cycl oal kyl,

an optional Iy substitefhdRerOBbkGAYAY]; RNaRPR] £88bihetpyibst i t ut ed

het erocyclyl, an optiaqnally substituted aryl or an_optionally substituted
heteroaryl: R5 and R6 Rrd@diRegspbetiidntaporhgnylaRs 6pe Reaw hoph meBwlii t ut ed

al kyl, ‘an 5optional |y iUB@itR,tand B&h@-ﬂﬁ@ﬂ%&yp&ﬂyl@%%ﬁ@ﬁkLﬁéb%ﬁbﬁkﬁlgﬂt ed
al kynyl, an optionally substituted cycloalkyl, an Optionally substituted
cyci oal kenyl, an opti ohaddyRzare hefbd- W%@%%&&E?&ﬂe,b%nﬁ&yﬂ;onal |y

substitused aryl or arRofkdiRé byth N ainhdh:8Phe8l SO IR, ar® boBInaRyl; 126,
taken together with the nitrogen atons to which they are bonded and X13,

0
formthe follow ng ri Yy 2GR Pt cgyanophepyl; Ry and Rs precythy methyl, R12 is

independently -H an optinRdry bstashhdropiesyhIiRkEhd FaRrORIth aRalyhy
substituted al kenyl, an optionally substifuted al kynyl, an optionally
substituted cycl oal kyl®1 214 Radre Bam4-shiegpbttted Raaro Betharsihyls an

optional 'y substitutedhaldeLey ebil2-di m%bm%l;lm_@ubﬁ,ta}éw@%e@m, an
optionally substituted heteroar 150r halo; R13 is_a caval ent bond, or a

|
subst it dPed or unsubstlFlt%Hde%P"‘Q‘,?i;Q%‘%PEWE@%Y’@&}@?D@?&%t thylior each

occurrence, are, | ndeﬁ@;@ﬁrﬁﬂa&eboﬂﬁ,z,ﬁﬂhﬂ@h&@%éﬂgm R‘yﬁﬁff{}éﬂaﬁgﬂl@i‘l&ﬂ*l; an
optionally substituted al kenyl, an og_t; onal |y 20substituted al k%n}/ , an
optional Iy substitutedcdd ATk PP ZnrddBorenispyly Re and R4 are both methyl;

R, and R are both 2,5-dichlorophenyl; R3 and R4 are both methyl;
R; and Rz are Both 2,5-dimethylphenyl; R; and R4 are both methyl;

15 7 R and R; are both cyclopropyl; R3 and R, are both methyl;
R, and R; are both cyclopropyl; Ra and R4 are both ethyl;
R; and R; are both 1-methylcyclopropyl; Rs and R, are both methyl;
R; and R; are both 1-methylcyclopropyl; R3 and Ry arc': both ethyl;

. R; and R; are both l-methylcyclopropyi; R3 is methyl, and R4 is

20 ethyi; L
R; and R; are both Z-ﬁi?ia.‘thyl‘cyclopropyl; Rs and R4 are both methyl;
R, and R; are both 2-phenylcyclopropyl; Rz and Ry are both methyl;
R and R; are both 1-phenylcyclopropyl; R3 and R4 are both methyl;
R and R; are both cyclobutyl; R3 and R4 are both methyl;

25 R, and R; are both cyclopentyl; Ra and R4 are both methyl;
R; and R; are both cyclohexyl; R and R4 are both methyl;
R, and R; are both cyclohexyl; R; and R4 are both phenyl;
R, and R; are both methyl; R; and R4 are both me;uhyl;
R, and R; are both methyl; R3 and R4 are both &~butyl;

30 R and Rj are both methyl; R; and-R4 are both phenyl; -
R; and R; are both #-butyl; R3 and R4 are both methyl;
R; and R; are ethyl; R3 and R, are both methyl; or
R and R; are both n-propyl; R3 and R4 are both methyl,

g K



substituted cycl oal kenyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aral kyl, or an optiolkally Substituted
heteraral l cyl; R19 and R20, for each occurrence, are independently -H, an
optionally 25substituted al kyl, an optionally substituted al kenyl, an
optionally substituted al kynyl, an optionally substituted cycl oal kyl, an
opt i onal O?M%hg(ysut ed cycl oal kenyl, an optional |y sulFIT§S3606#18378

het erocyel yl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aral kyl, or an optionally substituted
heteraral kyl ; or R39 and R20, taken together with the WO

2008/ 024303PCT/ US2007/ 018378 -174- nitrogen to which they are attached,
forman optionally substituted heterocyckﬁp-or an optionally substituted
het er oaryl ; . R25 is an optionally sikatituted al kyl or an optionally
substituted phenyl group; R27 is -H or an optionally substituted al kyl
group; and p_is %Ppr 2. The conpound of C_.aim 99, wherein X13 is -C(0)-.
The conpound®of @P&FATREEMd cfifdain RS, wherein Xygnd e prebotha™N(Hach an
optionally substituted aryl or an optionally substituted heteroaryl; and
R3 and R4 are each an optionally substituted alkyl, an optionally

subst i t ut ed?al kerhiF cOBROW oidrlain Yo cupeinttn 8 gCalt Hyd , an optional |y
substitu ed cycl oal kyl, an optionally substituted cycl oal kenyl, an
optionally gbsti%gted heterocyplél. The, conpound of O aim 101, wherein

R5 is -H and®1t.6 1 compou ffrleisn BF1 yyhergistin 8¢ o ar kgt -N{Rshpt i onal | y
substituted allcenyl, an optionally substituted allcynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an

optional | y §8bst iA cdrepbinétrepresptddyly, foandlaRXIEANd R4 are each an al kyl group.
The conpound of O aim 102, wherein R1L and R2 are each a substituted or
unsubstituted phenyl groupsand R3rand 12.4 are each nmethyl or ethyl. The
conmpound of Cl ai m 103; mheﬂein R5 |and R6 jare botfh -H The conpound of d aim
100, wherein Rl and R 2 arg both én opt i aﬁlx/gmgifituted al kyl, an
optionally WO 2008/ 024363P 82 07#9%8’“8\N Ry

|

10 R3 Ra

(XIIT)

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or

15 prodrug thereof, wherein:

_ X3 is =C(0)=; -8(0)-, —8(0)2-, -P(O)(OR2)-, -8(0)2R135(0)z-,
-S(0)08(0)-, -5(0)28S(0)x-, -S(0):NR$)S(O)z-,-P(ONOR 12)R13P(O)(OR12)-,
P(0)(OR12)OP(0)(OR2)~, -P(O)(OR12)SP(OXOR2)-, -C(O)R135(O)2-,
-C(O)C(=NNHR26)C(0)-, -S(0)2NR27C(0)- or -P(O}(OR12)NR5)P(O}OR2)~

20 R, and R; are independently an optionally substituted alkyl, an optionally
substituted alkenyl, an optionilly substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
halo, nitro, cyano, guanadino, -OR)7, -NR15Rzg, -C(O)Ry7, -C(O)ORy7,

25 -OC(O)R 7, -C(O)NR9Rz20, -NR3C(O)R 17, -OP(O}OR;7)2, -SP(OXOR7)2,
-SR17, -8(0)pR17, -OS(O),R17, ~8(0),0R 7, -NR188(0)pR17, or--S(O)pNR19Rz0;
provided that when Rj, R4, Rs, and Rg are all —H, then neither R, or Rz is -OR5,
“NR,5R2, -NR;3C(O)R 7, or phenyl; '

R3 and R4 are independently -H, an optionally substituted alkyl, an
30 optionally substituted alkenyl, an optionally substituted alkynyl, an optionally



-175- substituted al kenyl, an optionally substituted al kynyl, an
optionally substituted cycloallcyl, an optionally substituted cycl oal kenyl,
an optionally substituted heterocyclyl; R5 is -H and R6 is -H or an
optionally substituted al kyl, an optionally substituted al kenyl, an
optionally substittited al kynyl, an optionally substituted cycl oal kyl, an
optionally substituted cycl oal kenyl, an optionally substituted

het er ocyciyl2008lizes06 onpound of O ai m 105, wherei n R andPEYEPWIHOBHSa C3- C8
cycloallcyl group optionally substituted with at | east one al kyl group; R3
and K4 are both an al kyl group; and R6 is -H or nmethyl. . The conpound of
Claimi06, wherein Rl and R2 are both cycl opropyl or 1-nethylcyd opropyl.
The conpound -of Cl aim99, wherein XIS is -C(0)RL3S(0) 2-,

-C(0) C(=NNHR26) C(0) -, -S(0)2NR27C(0)-, orlR5 and 12.6, taken together with
the nitrogen atonms to which tliey'are bonded and X13, formthe follow ng

ring structure: sebituied %yclBMle%l%ué]r@ﬂy sIlB‘sﬁmift&{rBﬁBl&ﬂké?fyl Gh@Ipibad R

wher ei n: each an tlonaIIy substltuted
aryl or an opti orfipPitifutsd betseacyelyl & OﬁBP%?'lb’aﬁ“Pan'é%ﬁ&ryl or an optignally guksiityed
each an optional Inetesedist;i tuted al kyl, an optionally substituted al kenyl, an

optionally substituted allcyny an optlonally substituted cycl oal kyl, an
optionally substitut eﬁ?‘ %anRéfWPend&Hﬂbﬂflq WQW%WIWPE’Z@&@L an

heterocyslyl .- \§p300A8/ Q%&%%B@Kéﬂ??@ﬂ%&%&@él@&ubst&z@d allyBylC SHBHt

Claim109, mhereln H and H an o tlonall subs |tuted

al kyl, an opti onal'PSHTEiGH Syelpgkehl 2n PRARATY SHPF"’(S'HF?’ gYfipa! r’é’ﬁr@t"ﬁ‘@{l@&’

al kynyl, an opti maétitmeaqueﬁ:&dotyuty@@n bﬁﬁi,kyllbsmafédqpﬁloe @ﬁ'o umﬁm@%hbétmte@
cycloalkenyl an ogglon ﬁ ubstltuted het er oc 4 are

cly R
each an al kyl gr JWFroaKk oF Bapbd Re t@‘fenéP&‘?tH?rl"i’@%\Rﬁ'é‘F‘égeﬁ aFQm%leNIRQhQ’aé aach

a substituted or yhngedstd Kt ﬁﬁnghgmlovgﬁ@ﬁag@ﬁﬁ&mlgs and R4 are.each nethyl
or ethyl. The conpound of Claim 111, wheréein_R5 and R6 are both -H.
= 12
\\p/,/

PN
10 3' O ORz -

Ry2 is independently —H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyelyl, an optionally substituted aryl, an optionally substituted heteroaryl,

15 or halo;

Ry3 is a covalent bond, or a substituted or unsubstituted C1-C6 alkyjene
group; ‘

Ri7 and R, 3, for each occutrence, are, independently, -H, an
optionally substituted alkyl, an optionally substituted alkenyl, an optionally

20 substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, or an optiéh'a\lly Substituted heteraralkyl;

R and Rag, for each occwrrence, are indepenriently -H, an op:tionally

25 substituted alkyl, an optionally substituted alkf:nyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyelyl, an optionally substituted
aryl, an optionally substituted héteroaryl, an optionally substituted araikyl, or
aﬁ optionally substituted heteraralkyl; or R;g and Rzlo, taken together with the



The conpound of C aim 108, wherein R1 and R2 are both an optionally
substituted al kyl, an optionally substituted al kenyl, an optionally
substituted al kynyl, an optionally substituted cycloal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted heterocyclyl; R5 is -H
and R6 is -H or an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted allcynyl, an optionally
subst it ut &0 248PHAH cyl, an optional |y substituted cyclRSAVIEMM7I01835
optionally substituted heterocyclyl. The conpound of Claim 113, wherein R
and R2 are both a C3-C8 cycloallcyl group optionally substituted with at

| east one al kyl group; R3 and R4 are both an al kyl group; and R6 is -H or
met hyl . The conpound of Claim 114, wherein R, and R2 are both cycl opropyl
or 1-methyl cycl opropyl. A compound represeifred by formula (XIV): WD

2008/ 024303 PCT/ 1JS2007/ 018378 -177- R22R23R2 - (XIV) or

S t aut ﬁmer : (! phar rRogeh tccaalhicm taescaﬁtaabdh%d,(sjﬁahhianwhuﬁdlg suei;tlﬁmiea at a ;)r Spro
rug thereo eLeln I endent. 0 S; Xpl is -C(0

-S(0)-, -S(0)2-, a@%fﬁ??gﬁﬁEBOPnon y'é% %ﬁhﬂxﬁﬁmg’e i ndependent |y an
opti onal | y substi t ut e@yalskal optidRalppsubeiatedyliawbs . bpfkddlialsiemtled an

optionally substlﬁ d al kynyl, an optionally substituted 10cycl oal kyl, an
optional |y subst PEth égﬂyhloalkenyl an optional |y substituted

het erocysl yl, an opt|@BahLyisﬂﬂﬁbpﬁwﬁﬂﬂsﬂﬁﬂhﬂmﬁﬂkﬂﬁﬁb@ﬁ&hhy substituted
het er oaryl , halo, nitra ¥ no, guanadi no, -017Z17, -NRI9R20, -C(0)R17,
-C(0)01t. 17, -0C(0)11Pf$}q- 0) NRI 9R20, 3C(0) 1217, -0P(0)(01z17) 2,
-SP(0)(01z17)2, -S1217, -S(0)R17, CS(O)Rl? -S(0); OR17, -NRI8S(0)pRL7, or

- S(0) pNRi 958%13ﬁ¥ %Egggn%ggémm%g b érgm&%]rlé)_gfo are 0 and X14 is -C(0)-

then neith

10 101, The compound of Claim 100, wherein:
R, and R; are each an optionally substitu‘ted aryl or an optionally
substituted heteroaryl; and
R3 and R4 are each an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
15 substituted eycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl. "’

102. The compound of Claim 101, wherein
Rs is -H and Rg is -H, an optionally gubgtitutcd alkyl, an optionally
20 " substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl; and
R3 and R4 are each an alkyl group.

25 103. The compound of Claim 102, wherein R; and R3 are each a substituted or
' unsubstituted phenyl group and Rz and R4 are each methyl or ethyl.

104. The compound of Claim 103; wherein Rs and Rg are both —H.
30 105. The compound of Claim 100, wherein
R, and R; are both an optionally substituted alkyl, an optionally



each R5 is independently -H, an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted 20heterocyclyl, an optionally substituted aryl or an
optionally substituted heteroaryl; R12 is independently -H, an
optionally substituted al kyl, an optlonally substituted al kenyl, an

opt i onal | wosabg®i30dt ed al | cynyl, an optional ly substit 8CEFSEPHPHATS cyl , an
optionally substituted cycloalkenyl an optionally substituted

het erocyclyl, an optionally substituted aryl, an optionally substituted

het eroaryl, 25or hal o; Ri 7 and RIB, for each occurrence, are,

i ndependently, -H, an optionally substituted allcyl, an optionally
substituted, alkenyl,.an optionally substiTuted allcynyl, an optionally
substituted cycloallcyl, an optionally substituted cycl oal kenyl, an

optional l'y SUbStlshwtﬁﬁicﬁlell@ﬁﬂcmbpﬁonaﬁ?sﬁlﬁhhﬂé’tﬁélk}’n)aocﬁi&ﬁiohhl%t ed aryl, an
optionally substltﬁhed het ona II substituted aral kyl, or an

an o
optional |y subst iSERRTEEeR &Y ?%tﬁlélt %yPP“onaﬁv S@Stm“ cycloatkenyh an qgtieEAY. f or
each ocdurrence, sabﬂnu@dagﬁﬂggmyly -H, an optionally substituted al kyl, an
optionaIIVSubstituted&glkgﬁ an optionally substituted-allcynyl, an
optionally substitute ok yl, an optionally substituted cycloalkenyl,

an optiopally substituRed-Helrehe ﬁ'@ﬂaylbnsuaﬂltﬁtﬁﬁblk@@|ah)6pﬁbhlih31tylsh‘td§tﬂﬁit35&ry| an
optionally substituted hetero éﬁy an gp i onal | SgTﬁtltuted irallcyl or
an optional Iy subfStF¥ #8 FPHeR éPBﬁK?? nys an gRtPnells subsififed, ¢ ogether
with the nit rogerbyt:m,amdsu G dplieyalBr bR Redoalkeyn @omiRhhbNaibstiuted
substituted heteroc or an optionally substituted heteroaryl;

R22 and R23 are &% %&Vépendently -N(R5)-N(R5) - G(R5) 2- or - 10
C(R5) 2- N(R5) N(R5) and pis 1 or 2. 117. The'conpound of C aim 116,

substi t dPed e?@mga{??np%%%df?&af%'og-?ﬁ crbsrI e e re? SaRehel n R1

and R2 are each agrsmﬂasﬁtldﬂallﬁeu&tmuétswhﬁ fat lebdt@de RIXGDY¥loug] Rilind 1141@3 ba—ﬂhe
conpound of Caiml er ei e both an optionally

6, wh
20substitut ed al KA A ErRRs; ﬂ&PFS}/ig?Fb‘E?W(Jt ed al kenyl, an optional ] y

substituted aIIcynyI an optionally substltuted cycloalkyl an optionally

PRl M I Al R SR S I

cycl oal kgl 25gr oupnefiyleRidgypysubsti t ut ed mnth at Ieast one al kyl group.
121. The conpound of O aim 120, Wierein RL and R2 are both cycl opropyl or
1- met hyl cycl opropyl . 30 122. The conpound of O aim 116, wherein both Z

groups are 3S08123Theldenpramp o8 athinf 95Chakftin X6, is WOep)®i, 15(0he, conpound i s
represented by formul @ (XR C(0)-, -S(0)NR2/C(O)- or Rs and Re, taken together with
the nit:rogen. atoms to -Wh.ich tiéy are bonded and X3, form the follo(wing Ting
20 structure:

109. The compound of Claim 108, wherein: .
R; and R; are each an optionally substituted aryl or an optionally
23 substituted heteroaryl; and
R; and Ry are each an optionally substituted alkyl an optionally
substituted alkenyl, an opt1onally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
;

substituted heterocyclyl.
30



WD 2008/ 024303PCT/ US2007/ 018378 -179- R5Re X14 R2 R3R25. R4 (XV) 5R3 and
12. 4 are independently -H an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted allcynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocycly4 an optionally substituted aryl or an
optionally substituted heteroaryl; 11)R6 is -H, an optionally substituted
al kyl', aRryQRidsRadhd ¥ substituted al kenyl , an Opti onal |pCTsus28¢700837@d

al kynyl, an optionally substituted cycloalkyl an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl or an optionally substituted heteroaryl; and, . 15R24 and
R23 are independently -H, an optionally substituted al kyl, an optionally
substituted al kenyl, an optionally subst+tited al kynyl, an optionally
substituted cycloallcyl, an optionally substituted cycl oal kenyl, an

optionally ﬂ'@s“rh%@[ﬂpﬂﬁ-%dedff@ﬁﬁ%db9 v@.{}’ré}ﬁtl onally substituted aryl or an
y

optional Iy substituted eroar . The conpound of C aim 123,
wher ei n: Rl andReis 4t andBels -5h a@ppﬁlwélwsyb%m@gd plikyl, ed optigrallyr an

optionally subst F&B&lﬁgﬂ{@k&{ aﬁr}gpn‘gga%,s B%Sm%é‘%ﬁ“ﬁ{gﬁ afxaoiaﬂoﬁ‘ﬁ poptionally

substituted al ky tio titute an o tionally
substituted all c?lﬁgﬂh‘fut Gﬁmalbsdaﬂiﬂ gptionhidy $lt'tl§t1@(§hd(gy@lqa§<lekyll, an gptigptlyonal | y

substitused cycl I | Iy .substituted heterocyclyl. 125. The
conpound of Clal%?%éﬁ?éaﬂg%gfga§V@&2008/024303PCT/U82007/018378
R and R4 are each an alkyl group.

111, The compound of Claim 110; wherein R; and R; are each a substituted or
unsubstituted phenyl group afid R; and R4 are.each methyl or ethyl.
10

112. The compound of Claim 111, wherein R;s and Rg are both —H.

113, The compound of Claim 108, wherein
R, and R; are both an optionally substituted alkyl, an optionally
15 substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted" cycloalkenyl, an optionally
substituted heterocyclyl;
R;is-H; and
Rs is -H or an optionally substituted alkyl, an optionally substituted
20 alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl an optionally substituted
heterocyclyl. S

114. The compound of Claim 113, wherein R, and R; are both a ©3-C8 cycloalkyl
25 group optionally substituted with at least one alkyl group; R3 and R4 are both
an alkyl group; and R is -H or methyl.

115. The compound of Claim 114, wherein R and R; are both cyclopropyl or
1-methylcyclopropyl.
30
116. A compound represented by formula (XIV}):



- 180- R5is -Hand R6 is -H, an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted allcynyl, an
optionally substituted cycloal kyl, an optionally substituted cycl oal kenyl
an optionally substituted heterocyclyl; and R3 and 12.4 are each an al kyl
group. The conpound of C aim 125, wherein Rl and R2 are each a substituted
or unsubstituted phenyl group and R3 and R4 arc each yl . The
conpound WP 20888243323, wherein Rl and R2 are bﬁﬁéérlzo%otlgggal |y
substituted al kyl, an optionally substituted al kenyl, an optionally
substituted al kynyl, an optionally substituted cycloal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted heterocyclyl; R5 is -H;
and R6 is -H or an optionally subsi%ﬁuted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycl oal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyé&l yl. The conpgbind of Claim 127, herein R
and R2 are both a C3-C8 cycl oal |fcyl group optifpnally substituted with at
| east one al kyl group; R3 and R"4_are LD a kyl group; and R6 is -H or
met hyl . The conpound of C aryh 128, erei NRRL andrR2 are both cycl opropyl
or 1 -methyl cycl opropyl The conpound of Claim 123, wherein R24 and R26 are
each an al kyl group. The conpound of C aim 130, wherein R24 and R25 are
each nethyl or ethyl. The compound @NVG ai m 123, wherein R24 and R25 are
-H WD 2008/ 024303PCT/ U82007/ 018378 -181- 133. e conpound,of Claim 123,

o bR sy e o

I

wherein both Z groups A&2E0omen phasmaceRtically ageep %h t he
conpound5i s repr gsedrugthabeoff @herim (XVI): 5 R2 .1 NN RN R2 R24R5R6R25 ( XVI)

R3 and R4 are independentLy :H an optionglly substituted alkyl, an
10optional |y substituf@glgﬂiﬁﬁbP?QﬁﬁR% t9"dhal | y substituted al kynyl, an

optionally ' X4 is —C(0O)-; -S(0)-, —8(0)z-, -P(O)(OR12)-;
R; and Ry are independently an optionally subs‘tituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
10 cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optiénally substituted heteroaryl,
halo, nitro, cyano, guanadino, -OR,7, -NRysRas, ~C(O)Ry7, -C(O)ORyq,
-OC(O)Ry7, -C(O)NR19Rz0, -NR1sC(O)R17, -OP(O)(OR;7)2, -SP(O)(OR 7).
-SRy7, -8(0);R17, ~OS(O);R17, -S(0),OR 7, -NR;33S(O)pR 17, or -S(O),NR;oRx20;
15 provided that when both Z groups are O and X4 is —<C(O)-, then neither R,orR;
is —QRn; .
each Rs is independently -H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted MRmyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
20 heterocyelyl, an optionally substituted aryl or an optionally substituted: heteroaryl;
R is independently —H, an optionally substituted alkyl, an optionally
substituted alkenyl; an optionally substituted allkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl,
25 or halo; '
Rj7 and Rl's, for each occurrence, are, independently, -H, an
optionally substituted alley], an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
30 substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, or an optionally substituted heteraralkyl;



substituted cycl oal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl or an
optionally substituted heteroaryl; R6 is -H an optionally substituted

al kyl, an optionally substituted 15al kenyl, an optionally substituted

al kynyl, an optionally substituted cycloal kyl, an optionally substituted
cycloalkenyl an optionally substituted heterocyclyl an ogtlonal

subst i t U@ 288824393 an optional |y substituted heteroar JCTVYS200UYSHEBL and RoS
are independently -H, an optionally substituted al kyl, an 20optionally
substituted al kenyl; an optionally substituted aIkynyI, an optionally
substituted cycloallcyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl an optionally substituted aryI or an
optionally substituted heteroaryl. 25135.-1 e conpound of C aim 134,

wher ei n: "Rl and R2 are each an optionally substituted aryl or an
optional ly substitut edtlbeh@ttggmeaclaa@btﬁ%nadwd:aﬂdagead@r&ghmranapﬁmttgl Iy
substituted al kyl,  an ogt Falé¥ qstj uted %hég % an o |ona,II§i
substi t ut ed aIkyﬁVP““@ﬁ BBW SR4iptigna et P 7 Febsasyed _180-
substituted cycl cgityngy lan cploR4lly @martthtedszyblsamcwtaﬂdpﬁmcdngahkﬁmbd an
optional ly substltut%i heterocycIY . The q$gpound of Cl aim 135, wherein
R5 is -H and Re i¥elopkenyl. anepunmally gukstigued heierogy dyk gp ortipallysnbsted,
sugstl tutse(cji al klerhk‘*l;(mﬁﬁptﬁkﬂiall??ﬁﬂ)dtﬂlrt@dm&bﬂow let(ﬁjéﬂoﬁﬂlw&ublstzﬂt@%élﬁﬂabﬂ y
substituted cycl oa n i 0 y S itute al ken

optional |y subst |at“tﬁg'8nﬂg’ti‘é’%g %31 er%{ﬁﬁ‘yii? gt %‘h@ﬁe ﬁr‘éﬂtﬁwe gr oup.
The conpound of Gllabgenltaﬁvm.ymgfeglafb HhcRa 1933 ﬁf@:tmanyaﬂﬁuﬁsad tuted or

unsubstituted phen p and nd R4 _are each nmethyl or ethyl. The
conpound of Cla|§1§§%%w%ﬁ€F§Pﬁpuml y substigyted hefeRR8™Yi ¢ hoth an optional |y

Sugst! tut eg a: Eyl an RpPtahoRa) hr}éleaﬁbﬁgbﬁdﬁﬂadl}glﬂ(@{}?/mfll{ﬁﬁ?gﬁgf@ﬂa| l'y .
substityted a y a substituted cycl oal kyl, an optionally
substitﬂbed cycl o #%bﬁﬁ@“gékﬁé nal ly substituted heterocyclyl;, R5 is -H
and R6 is -H oq;an,@mglonally substituted al kyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally sulyst irhawhﬂwh&b@cyﬁhayllm Whereﬁﬂﬂpmmﬂzﬂ%eﬂlﬁ&mﬂu’ﬁﬂall)v\her ein RL
and R2 are both a C3.C8 cycloallc i.onal | substituted w th at

| east one al kyl dPgB i 2RAP P@SQGF st ggﬁ??”%¥oup; and R6 is -H

Mt/ et hyls. ’

118. The compound of Claim 117, wherein R, and R, are each a substituted or

unsubstituted phenyl group.

119, The compound of Claim 116, wherein R, and R; are both an optionally
20 substituted alkyi, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl.

120. The compound of Claim 119, wherein R, and R, are both a C3-C8 cycloalkyl
25 group optionally substituted with at least one alkyl group.

121. The compound of Claim 120, wherein R, and R; are both cyclopropyl or
1-methylcyclopropyl. S

30 122, The compound of Claim 116, wherein both Z groups are S.

123. The compound of Claim 116, wherein the compound is represented by
formula (XV):



The conpound of O aim 139, wherein R and R2 are both cycl opropyl or

1-met hyl cycl opropyl. The conpound of C aim 134, wherein R24 and R25 are
each an al kyl group. WD 2008/ 024303PCT/ US2007/ 018378 -183- 142. The
compound of C aim 141, wherein R24 and R25 are each nethyl or ethyl. 143.
The conpound of C aim 134, wherein R24 and R25 are -H --re": 144. The
conpound of Claim 134, wherein both Z groups are S. 145. A pharnmaceuti cal
conposi t iwo 200w308i Nng a phar maceutical |y accept abl e , PEHFFI0RFOIZISdi | uent
and a conpound of any one of Clains 1 through 144. 10146. The
pharmaceutical conposition of C aim 145, further conprising one or nore
addi tional therapeutic agents. 147. A nethod of treating a subject having
a proliferative disorder, said nmethod conprising adm nistering to the

subj ect an effective amount of a conpound1%of any one of Caims 1 through
144. 148. The nethod of Claim 147, Wi 6rein the proliferative disorder is
psoriasis, Reiter's syndronme, pityriasis rubra pilaris, and
hyperproliferative variants, of di;ﬁéders of keratinization (e.g., actinic

keratosis, senile keratosi§), or cl er oder ma. 49. T met hod of C aim
148, wherein the proliferaffive disbrder is snooth nuscl ¢| cel
proliferation, systemc

sisNsirrhodtts_of-Mhe || ~adult .
respiratory distress s?ndrone,“idiopap i.c carldi onyopft hy, | Bpus
25er yt hemat osus, retinopathy, diabetid reétinopathy, tardiac hyperpl asia,
beni gn prostatic.hyperplasia, ByvarianReysts, Rall nonaky fibrosis,
endonetriosis, fibromatosis, harrnatomas, |yrnphangi omatosis, sarcoidosis,

or desnmoid tunors. 30 150. A nethod of treating a subjeLWth a cancer, said
met hod conprising adm nistering to the s@BVect an effective anobunt of a

2008/ 024303PCT! US2007/ Ve =i o ap Siomally supstie o Sher i n
t he cancer is a naitionellygpbseritst dhenyt,ancptiondlyXubiietedeiibymgl, af ofienahly 150,
;;;;P_er g0 PSi g8 5 ER5ADY ah Qphibifa 4BbtheeA By AGHL 2Rl o Rk LANCET
' substituted heterocyclyl; an optionally substituted aryl or an optionally substituted
heteroaryl; .
10 R is -H, an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl; and ‘L '
15 Rya and Rys are independently -H, an optionally substituted alkyl, an
" optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl or an
optionally substituted heteroaryl.

20
124. The compound of Claim 123, wherein: ‘
R, and R; are each an optionally substitated aryl or an optionally
substituted heteroaryl; and
Rz and R4 are eac‘:_h an optionally substituted alkyl, an optionally
25 substituted alkenyl, an optionally substituted alkynyl, an optionally

substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl. '

125. The compound of Claim 124, wherein



153. The nethod of C aim 152, wherein the additional anticancer agent is a
m crotubul e stabilizer." 154. The nmethod of C aim 153, wherein the

m crotubul e stabilizer is selected 10fromthe group consisting of Taxol (r),
Taxol (r) anal ogues, Discodernolide, Epothilone A Epothilone B, Epothilone
C, Epothilone D, Epothilone E, Epothilone F, Epothilone B N oxide,

Epot hil one A N-oxi de, 16-a7-epothi lone B, 21-am noepothi

21- hydr o}@pYSHR8he D, FR 182877, BSF-223651, AC 7739&%@9@8?”
Fijianolide B, Laulinalide, 15Caribaeoside, Caribaeblin, Taccal onolide,

El eut herobi n, Sarcodictyin; Laulinmalide, D ctyostatin-1, Jatrophane esters,
or anal ogs and derivatives thereof 155. A nethod of treating a subject with
a cancer, said nmethod conprising 20adm ni zﬁiri ng to the subject

an, :effective anbunt of Taxol or a Taxol "anal og and a conpound of any one
of Clainms 1 through 144. 156. The nethod of C aim 155, wherein the cancer
is a cancer that is sdhsistHwadRg is {Hhranroptibealbpsppstitbed allkyd, ametphiodalpf O ai m
156, wherein the [ it Q her is renal cell
carci noma, mnel anosgr#gggﬁrr%?t%%bg’ %yéf‘o%%ﬁ&m%&%ﬁ%gﬁ%‘?%‘%{%h%“ﬁ%ﬁ%‘iﬁ smal | -cel |

| ung cancer, squauhsitutedejtloabylcamoptignaizsabstitetd cydvadkangiyan obtibwadlyar coma
and mal i gnant braj ..l .The nethod of C aim 157, wherein the
cancer is nel ano?rsllg.gStM%&fb%g%&}g§3PCT/ US2007/ 018378 -185- 160. A net hod
of treatPng a subject R drd By awapadran adlgildgromt hod conpri si ng adni ni stering
to the subject an effective anount of an inununotheraprand a conpound of
any one of Claims 1 through 144. 161. A.nethod of treating a subject with a
cancer, sai d2fet hBe comeund phGlaadnii2a] whereink) and Rivee sadh) eabsténtedfdrect i ve

any one of 01 i m e Aa by 5y B3R R0 bR AR HEE A B R FOTPOUn

reoccurrence of cancer in a subject, said nethod" conprising adm nistering
to the. . gubjest ef LY§ o] onpound of any one of Clains 1

t hrough 144. &2?5 %3.0 %fyh(f)gi%#qgﬁ’e{ygﬁ?ﬁjng the reoccurrence of cancer in
a subj ect, said net hodRcardditi as¢ hefhadmiptiosally subsfitutgdtabiey],sambjptionalln ef f ecti ve

L Chrough 144, ey iy fd WAL ol oPRRAD Ao BIBRL SRy " o i
the cancer is rersibstisted cpdoalkyl, nmnat,ion@llyanbét'm,lteﬁﬁwlbqﬂ’(@my@lC@ﬁapallrryel onw,
| ynphoma, non-s el ncer, squanpus cell carcinoma, basal cell
carci noma, fi brgggé}rl)é%tﬁgedglfe{e%?%ant brain tunors. 165. The nethod of Caim
164, whdbei n the canceRsissHpahdanona. 166. The nethod of Cl ai m 165, wherein

the cancer is renal cobl ool Rondlsu THEARIINdOhouhal 07k 163,

further conprising admhistering e subj ect not Her apy.
alkenyl, an optionally substituted alkynyl, an optionally substituted

cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl.. ' ‘ .
20 Co
128. The compound of Claim 127,"Wherein R and Ry are both a C3-C8 cycloali();l
group optionally substituted with at least one alkyl group; Rs; and R, are both
an alkyl group; and Rg is -H or methyl,

25 129. The compound of Claim 128, wherein R, and Rz are both cyelopropyl or
1-methylcyclopropyl.

130. The compound of Claim 123, wherein Ra4 and Rys5 are each an alkyl group.
30 131. The compound of Claim 130, wherein Ra4 and Rps are each methyl or ethyl.

132. The compound of Claim 123, wherein Ry4 and Ras are -H.



-186- cancer, squanous cell carcinoma, basal cell carcinoma, fibrosarcoma
or malignant brain tunors. 169. The nethod of C aim 168, wherein the cancer
is melanoma. 5 170. The nethod of O aim 168, wherein the cancer is renal
cell carcinoma. 171. A nethod of treating or inhibiting angiogenesis in a
subject in need thereof, conprising adm nistering to the subject an
ef fective_ampunt of a conpound 10of any one of Clains 1 through 144. 172. A
met hod of W9 &4BPH§%r prevestirag an Hsp70 responsi ve AEHBYUO1E3%mpri si ng
adm nistering to a subject an effective anobunt of a conmpound of ' any one
of Clainms 1 through 144. 173. The nethod of Caim 172, wherein the Hsp70
responsi ve disorder is Al zheiners' disease, Huntington's disease,
Par ki nson' s di sease, spongiform encel phal opat hi es, spi nal/bul bar rnuscul ar
atrophy, famlial anyotrophic |ateral scrég sis, atherosclerosis, cerebral
trauma or spinal trauma. 174. The nmethod of O aim 172, wherein the Hsp70
responsi ve didsor dée cosipoaiid ef rirade3 cahseit doyh Zhesmshes ®py. 175. A net hod
of treating a natural killer cell responsive disorder, conprising
25adm ni stering to a subject aniffective anount of a conmpound of any one of
Cl ai ms 1 thriédgh Thé4ombétind dh€laimtli6dwhdreidl thé cobpdundibiespedsentedi®y nat ur al
killer cell requgsiveﬁg' order is a bacteria infection, viral infection,

a

fungus infection, gmﬂg itic infection, 30conbinations thereof.
5 .

(XVD
Rj3 and Ry are independently -H, an optionally substituted alkyl, an
10 optionally substituted atkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroaryl;
Rg is -H, an optionally substituted alkyl, an optionally substituted
15 alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionalhlf substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl or an optionally substituted
heteroéryl; and
Rz4 and Rys are independently -I1, an optionally substituted alkyl, an
20 optionally substituted alkenyl,raﬁ optionally substifuted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl or an
0ptionélly substituted heteroaryl.

25 135. The compound of Claim 134, wherein:
'R, and R; are each an optionally substituted aryl or an optionally
substituted heteroaryl; and
R3 and Ry are each an optionally substituted alkyl, an optionally
substituted allkenyl, an optionally substituted alkynyl, an optionally
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substituted cycloalkyl, an oi:)tfqpally substituted cycloalkenyl, an optionally
substituted heterocyciyl.

The compound of Claim 135, wherein ;

Rsis -H and Rs is -H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl; and

R3 and R4 are each an alkyl group.

The compound of Claim 136, wherein R, and R; are each a substituted or

unsubstituted pheny! group and R3 and R, are each methyl or ethyl.

The compound of Claim 134jiwherein

' R, and R; are both an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocyclyl;

Rsis-H; and ,

Rg is-H or an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted atkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an ;aptionally substituted
heterocyclyl.

The compound of Claim 138, wherein R, and R; are both a C3-C8 cycloalky!l
group optionally substituted with at least one alkyl group; R and Ry are both

an alkyl group; and Rs is -H dtvmethyl.

The compound of Clajm 139, wherein R; and R; are both cyclopropyl or
1-methyicyclopropyl.

The compound of Claim 134, wherein R4 and Rzs are each an alkyl group.
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The compound of Claim 141, wherein Ry4 and Rys are each methyl or ethyl.

The compound of Claim 134, wherein Ra4 and Rys are -H.

" -
R

The compound of Claim 134, wherein both Z groups are S.

A pharmaceutical composition comprising a pharmaceutically acceptable

carrier or diluent and a compound of any one of Claims 1 through 144,

The pharmaceutical corppositién of Claim 145, further comprising one or

more additional therapeutic agents.

- A method of treating a subject having a proliferative disorder, said method

comprising administering to the subject an effective amount of a compound

of any one of Claims 1 through 144,

The method of Claim 147, whirein the proliferative disorder is psoriasis,
Reiter's syndrome, pityriasis rubra pilaris, and hyperproliferative variants of
disorders of keratinization (e.g., actinic keratosis, senile keratosis), or

scleroderma. -

The method of Claim 148, wherein the proliferative disorder is smooth
muscle cell proliferation, systemic sclerosis, cirrhosis of the liver, adult
respiratory distress syndrome, idiopathic cardiomyopathy, lupus
erythematosus, retinopathy, diabetic retinopathy, cardiac hyperplasia, benign
prostatic hyperplasia, ovarian cysts, pulmonary fibrosis, endomeiriosis,
fibromatosis, harmatomas, lymphangiomatosis, sarcoidosis, or desmoid

fumors.

A method of treating a subjeéﬂ:;?.\'ﬁi‘ih a cancer, said method comprising
administering to the subject an effective amount of a compound of any one
of Claims 1 through 144.
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The method of Claim 150, wherein the cancer is a multidrug resistant cancer.
The method of Claim 150, further comprising administering to the subject an

additional anticancer agent.

The method of Claim 152, wherein the additional anticancer agent is a
microtubule stabilizer. gy
The method of Claim 153, wherein the microtubule stabilizer is selected
from the group consisting of Taxol®, Taxol® analogues, Discodermolide,
Epothilone A, Epothilone B, Epothilone C, Epothilone D, Epothilone E,
Epothilone F, Epothilone B N-oxide, Epothilone A N-oxide,
16-aza-epothilone B, 21-aminocepothilone B, 21-hydroxyepothilone D, FR-
182877, BSF-223651, AC-7739, AC-7700, Fijianolide B, Lanlimalide,
Caribaeoside, Caribacolin, Taccalonolide, Eleutherobin, Sarcodictyin;
Laulimalide, Dictyostatin-1, Jatrophane eéters, or analogs and derivatives
thereof.

A method of treating a subject with a cancer, said method comprising
administering to the subject ag gffective amount of Taxol or a Taxol analog

and a compound of any one of Claims 1 through 144.

The method of Claim 155, wherein the cancer is a cancer that is sensitive to

immunotherapy.

The method of Claim 156, wherein the cancer that is sensitive to
immunotherapy is renal cell carcinoma, melanoma, multiple myeloma,
myeloma, lymphoma, non-small-cell lung cancer, squamous cell carcinoma,
basal cell carcinoma, fibrosarcoma and malignant brain tumors.

The method of Claim 157, wherein the cancer is melanoma.

The method of Claim'157, wh};{fzinnthe cancer is renal cell carcinoma.
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A method of treating a subject with a cancer, said method comprising
administering to the subject an effective amount of an immunotherapy-and a
compound of any one of Claims 1 through 144,

A method of treating a subject with a cancer, said method comprising
administering to the subject an effective amount of Taxol® or a Taxol®
analog, an immunotherapy, and a compound of any one of Claims 1 through
144, SRE O

A method of preventing the reoccurrence of cancer in a subject, said method
comprising administering to the. subject an effective amount of a compound

of any one of Claims 1 through 144,

A method of preventing the reoccurrence of cancer in a subject, said method
comprising administering to the subject an effective amount of Taxol® or a

Taxol® analog and a compound of any one of Claims 1 through 144,

The method of Claim 160, 161, 162, or 163, wherein the cancer is renal.cell
carcinoma, melanoma, multiple myeloma, myeloma, lymphoma, non-small-
cell lung cancer, squamous cell carcinoma, basal cell carcinoma,

fibrosarcoma or malignant brain fumors.
The method of Claim 164, wherein the cancer is melanoma,
The method of Claim 165, wherein the cancer is renal cell carcinoma.

The method of Claim 162 or 163, further comprising administering to the

subject an immunotherapy.

The method of Claim 167, wherein the cancer is renal cell calrcinoma, '

melanoma, multiple myeloma, myeloma, lymphoma, non-small-cell lung
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cancer, squamous cell carcinoma, basal cell carcinoma, fibrosarcoma or

‘malignant brain turnors.

The method pf Claim’'168, wherein the cancer is melanoma.

The method of Claim 168, wherein the cancer is renal cell carcinoma.

A method of treating or inhibiting angiogenesis in a subject in need thereof,
comprising administering to the subject an effective amount of a compound

of any one of Claims 1 through 144,

A method of treating or prevegting an Hsp70 responsive disorder,

comprising administering to a subject an effective amount of a compound of

" any one of Claims 1 through 144,

.

The method of Claim 172, wherein the Hsp70 responsive disorder is
Alzheimers’ disease, Huntington’s disease, Parkinson’s disease, spongiform
encelphalopathies, spinal/bulbar muscular atrophy, familial amyotrophic

Jateral sclerosis, atherosclerosis, cerebral trauma or spinal trauma.

The method of Claim 172, wherein the Hsp70 responsive disorder is nerve

damage caused by chemotherapy. -

A method of treating a natural killer cell responsive disorder, comprising
administering to a subject aﬁ:g:ffective amount of a compound of any one of
Claims 1 through 144.

The method of Claim 175, wherein the natural killer cell responsive disorder
is a bacteria infection, viral infection, fungus infection, a parasitic infection,

combinations thereof.



